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LOWER DUWCSRNISH WATERWAY SLIP EARLY ACTION AREA

REVISED WORK PLAN FOR INVESTIGATION TASKSTASK JUNE 2004

INTRODUCTION

THISTHI WORK PLAN DESCRIBESDESCRIBE ACTIVITIESACTIVITIE RELATED TO THE INITIATION OF EARLY ACTIONSACTION FOR THE CLEANUP OF

SLIP AT THE LOWER DUWANIISH WATERWAY LDW SUPERFUND SITE IN SEATTLE WASHINGTON THE

LDW WAS PLACED ON THE NATIONAL PRIORITIESPRIORITIE LIST ON SEPTEMBER 13 2001 IN RESPONSE TO

ELEVATED CONCENTRATIONSCONCENTRATION OF CHEMICALSCHEMICAL IN SEDIMENTSSEDIMENT AND SOME FISH TISSUES SLIP WAS

IDENTIFIED AS CANDIDATE EARLY ACTION SITE WINDWARD 2003 DURING THE FIRST PHASE OF THE LDW
REMEDIAL INVESTIGATION

THE WORK PLAN WAS PREPARED BASED ON THE REQUIREMENTSREQUIREMENT IN THE MAY 2003 LETTER FROM THE

US ENVIRONMENTAL PROTECTION AGENCY EPA TO THE LOWER DUWAMISH WORK GROUP

LDWG THE LDWG IS COMPRISED OF THE CITY OF SEATTLE PORT OF SEATTLE KING COUNTY AND

THE BOEING COMPANY SLIP EARLY ACTIONSACTION DESCRIBED IN THISTHI WORK PLAN WILL BE PERFORMED BY

THE CITY OF SEATTLE AND KING COUNTY PURSUANT TO TASKSTASK AND 10 OF THE STATEMENT OF WORK FOR

THE LDW ADMINISTRATIVE ORDER ON CONSENT

THE PURPOSESPURPOSE OF THE ACTIVITIESACTIVITIE DESCRIBED IN THISTHI WORK PLAN ARE TO IMPLEMENT TASKSTASK TO

CHARACTERIZE SEDIMENT QUALITY IN THE SLIP EARLY ACTION AREA FIGURE EVALUATE POTENTIAL

SOURCESSOURCE TO THE SLIP PREPARE AN ENGINEERING EVALUATION AND COST ANALYSISANALYSI EEICA PREPARE

CLEAN WATER ACT CWA 404B1 MEMORANDUM AS NEEDED AND SUPPORT EPASEPA ASSOCIATED

PUBLIC INVOLVEMENT ACTIVITIES

THE FOLLOWING TASKSTASK ASSOCIATED WITH THE SLIP EARLY ACTION AREA ARE DESCRIBED IN THISTHI WORK

PLAN

1 PREPARATION OF REPORT SUMMARIZING EXISTING INFORMATION AND SAMPLING AND

ANALYSISANALYSI PLAN SAP INCLUDING FIELD SAMPLING PLAN FSP QUALITY ASSURANCE

PROJECT PLAN QAPP AND HEALTH AND SAFETY PLAN HSP
2 PREPARATION OF CRUISE AND DATA REPORT INCLUDING DATA VALIDATION REPORT

3 PREPARATION OF TECHNICAL MEMORANDUM THAT IDENTIFIESIDENTIFIE THE PROPOSED

BOUNDARY OF THE REMOVAL ACTION IN THE
SLIP EARLY ACTION AREA

4 PREPARATION OF AN ENGINEERING EVALUATIONCOST ANALYSISANALYSI EECA THAT

DEVELOPSDEVELOP AND RECOMMENDSRECOMMEND REMOVAL ACTION ALTERNATIVE

5 IF DREDGING CAPPING OR FILLING IS PROPOSED BY RESPONDENTSRESPONDENT IN THE EECA THEN

RESPONDENTSRESPONDENT WILL PREPARE MEMORANDUM THAT ADDRESSESADDRESSE THE SUBSTANTIVE

REQUIREMENTSREQUIREMENT OF SECTION 404B1 OF THE CLEAN WATER ACT

THE ORIGINAL SLIP WORK PLAN DATED OCTOBER 16 2003 ADDRESSED TASKSTASK AND ABOVE THE

REMAINDER OF THISTHI REVISED WORK PLAN CONTAINSCONTAIN DESCRIPTION OF THE TASKSTASK TO BE UNDERTAKEN THE

CONTENTSCONTENT OF THE
REQUIRED DOCUMENTSDOCUMENT AND THE PROJECT SCHEDULE QUALIFICATIONSQUALIFICATION OF THE

CONTRACTORSCONTRACTOR PERFORMING THE WORK AND RESUMESRESUME OF KEY PERSONNEL ARE CONTAINED IN APPENDICESAPPENDICE
AND RESPECTIVELY
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LAWER DUWAMISH WATENVAY SLIP EARLY ACTION AREA

REVISED WORK PLAN FOR INVESTIGATION
TASKSTASK

JUNE 2004

II WORK TO BE PERFORMED

TASK SUMMARY OF EXISTING INFORMATION AND IDENTIFICATION
OF DATA GAPSGAP REPORT AND SAMPLING AND ANALYSISANALYSI PLANSPLAN

SUMMARY OF EXISTING INFORMATION AND IDENTIFICATION OF DATA GAPSGAP REPORT

SUMMARY OF EXISTING INFORMATION AND IDENTIFICATION OF DATA GAPSGAP REPORT WILL BE

PREPARED WHICH WILL INCLUDE AT MINIMUM THE FOLLOWING INFORMATION

INTRODUCTIONJPURPOSE

BRIEF DESCRIPTION OF
SLIP EARLY ACTION AREA CHARACTERISTICSCHARACTERISTIC INCLUDING

ECOLOGICAL AND PHYSICAL CHARACTERISTICSCHARACTERISTIC

IDENTIFICATION OF PROPERTY OWNERSOWNER AND OTHER OPERATORSOPERATOR IN THE SLIP EARLY

ACTION AREA AND OWNERSOWNER AND OPERATORSOPERATOR OF ALL IMMEDIATELY ADJACENT UPLAND

PROPERTY

DESCRIPTION OF THE NATURE AND EXTENT OF CONTAMINATION TO THE EXTENT IT CAN BE

DETERMINED WITHIN THE VICINITY OF THE SLIP EARLY ACTION AREA INCLUDING

SUMMARY OF
EXISTING

SEDIMENT DATA WITH COMPARISON TO WASHINGTON STATE

SEDIMENT MANAGEMENT STANDARDSSTANDARD SEDIMENT QUALITY STANDARDSSTANDARD AND CLEANUP

SCREENING LEVELSLEVEL

DISCUSSION OF KNOWN AND POTENTIAL CONTAMINANTSCONTAMINANT OF CONCERN

SUMMARY OF AVAILABLE EXISTING INFORMATION ON ALL ENVIRONMENTAL

INVESTIGATIONSINVESTIGATION AND CLEANUPSCLEANUP ON ADJOINING PROPERTIESPROPERTIE

SUMMARY OF POTENTIAL ONGOING AND HISTORICAL SOURCESSOURCE OF CONTAMINATION TO THE

SLIP EARLY ACTION AREA TO THE EXTENT THEY CAN BE DETERMINED AND FOR EACH

SOURCE DESCRIPTION OF THE TYPESTYPE OF INFORMATION THAT WOULD SUPPORT THE

EPAWASHINGTON STATE DEPARTMENT OF ECOLOGY ECOLOGY BASELINE SOURCE

CONTROL MATRIX FOR THE LOWER DUWAMISH WATERWAY SUPERFUND SITE

OTHER INFORMATION INCLUDING MAPSMAP AND FIGURESFIGURE AS NECESSARY TO GAIN

GENERAL UNDERSTANDING OF THE
SLIP EARLY ACTION AREA

DATA GAPSGAP WILL BE IDENTIFIED THROUGH USE OF EPASEPA 2000 DATA
QUALITY OBJECTIVESOBJECTIVE DQO

PROCESS DQOSDQO THAT ADDRESSADDRES SITE CHARACTERIZATION AND THE POTENTIAL FOR RECONTAMINATION WILL

BE DEVELOPED AND DATA GAPSGAP IDENTIFIED THE DATA GAPSGAP WILL BE FILLED BY THE COLLECTION AND

ANALYSISANALYSI OF FIELD DATA
INVESTIGATION ACTIVITIESACTIVITIE WILL FOCUSFOCU ON DEFINING THE SITE BOUNDARY
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LOWER DUWMISH WATERWAY SLIP EARLY ACTION AREA

REVISED WORK PLAN FOR INVESTIGATION TASKSTASK
JUNE 2004

RESULTING IN DATA OF ADEQUATE TECHNICAL CONTENT TO EVALUATE POTENTIAL ECOLOGICAL AND HUMAN

HEALTH RISKSRISK AND SUPPORT DEVELOPMENT OF AN ANALYSISANALYSI OF ALTERNATIVESALTERNATIVE IN POSSIBLE FUTURE

EECA

THE CITY AND COUNTY WIFI SUBMIT TO EPA COMPLETE LIST OF PREVIOUSPREVIOU STUDIESSTUDIE OR SAMPLING

EFFORTSEFFORT CONDUCTED INDEPENDENTLY OR UNDER STATE LOCAL OR OTHER FEDERAL AUTHORITIESAUTHORITIE OR

AGREEMENTSAGREEMENT THAT MAY ASSIST IN DESCRIBING SITE HISTORY AND LAND USE IN DEFINING THE NATURE

AND EXTENT OF SEDIMENT CONTAMINATION AND IN IDENTIFYING POSSIBLE SOURCESSOURCE OF

RECONTAMINATION IN THE SLIP EARLY ACTION AREA UPON REQUEST BY EPA COPIESCOPIE OF

DOCUMENTSDOCUMENT WIFI BE SUBMITTED TO EPA

ADDITIONALLY THE CITY AND COUNTY WILL CONTINUE TO WORK WITH ECOLOGY AND EPA ON SOURCE

CONTROL EFFORTSEFFORT RELATED TO THE SLIP EARLY ACTION AREA WHICH MAY INCLUDE
IDENTIFYING

SOURCESSOURCE PRIORITIZING DOCUMENTING AND
TRACKING OF SOURCE CONTROL PLANSPLAN AND COMPLETED

SOURCE CONTROL ACTIONSACTION EVALUATING AND DOCUMENTING EFFECTIVENESSEFFECTIVENES OF SOURCE CONTROL

MEASURESMEASURE AND PROVIDING INPUT TO EPA AND ECOLOGYSECOLOGY DECISION
REGARDING WHETHER SOURCE

CONTROL IS ADEQUATE TO MOVE FORWARD WITH THE
EARLY ACTION GENERALLY SIGNIFICANT CONTINUING

SOURCESSOURCE SHOULD BE CONTROLLED TO THE GREATEST EXTENT POSSIBLE BEFORE OR CONCURRENT WITH

CLEANUP OF SEDIMENT

SAMPLING AND ANALYSISANALYSI PLANSPLAN

THE PROCEDURESPROCEDURE FOR CONDUCTING ALL FIELD ACTIVITIESACTIVITIE WILL BE DETAILED IN SAP TO ENSURE THAT

SAMPLE COLLECTION AND ANALYTICAL ACTIVITIESACTIVITIE ARE CONDUCTED IN ACCORDANCE WITH TECHNICALLY

ACCEPTABLE PROTOCOLSPROTOCOL AND THAT DATA MEET DATA QUALITY OBJECTIVES THE SAP WILL PROVIDE
MECHANISM FOR PLANNING FIELD ACTIVITIESACTIVITIE AND CONSISTSCONSIST OF FSP AND QAPP ADDITIONAL

DETAILSDETAIL ARE PROVIDED IN SECTION III OF THISTHI SOW THE CONTENTSCONTENT OF THE SAP WILL INCORPORATE

THE TYPE OF INFORMATION DESCRIBED IN EPASEPA 1988 GUIDANCE FOR CONDUCTING REMEDIAL

INVESTIGATION AND FEASIBILITY STUDIESSTUDIE UNDER CERCLA EG SEE APPENDIX OF THE

GUIDANCE HEALTH AND SAFETY PLAN THAT IS DESIGNED TO PROTECT ONSITE PERSONNEL AND AREA

RESIDENTSRESIDENT FROM PHYSICAL CHEMICAL AND OTHER HAZARDSHAZARD POSED BY FIELD SAMPLING EFFORTSEFFORT WIFI BE

SUBMITTED WITH THE SAP

TASK2CRUISEANDDATAR

CRUISE AND DATA
REPORT THAT INCLUDESINCLUDE ALL INFORMATION

REGARDING THE FIELD SAMPLING EVENT

INCLUDING VALIDATED
ANALYTICAL RESULTSRESULT WILL BE SUBMITTED FOLLOWING RECEIPT OF VALIDATED DATA

THE CRUISE AND DATA
REPORT

WILL INCLUDE AT MINIMUM THE FOLLOWING SECTIONSSECTION

INTRODUCTIONPURPOSE

RNTEAL CONSULTING INC
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LOWER DUWAMISH WATENVAY SLIP EARLY ACTION AREA

REVISED WORK PLAN FOR INVESTIGATION TASKSTASK JUNE 2004

SUMMARY OF FIELD SAMPLING EFFORT INCLUDING INFORMATION ON

SAMPLING VESSEL DATESDATE OF FIELD EFFORT SUMMARY OF SAMPLE

COLLECTION EFFORT EG SURFACE SEDIMENT SUBSURFACE SEDIMENT

FIELD SAMPLE OBSERVATIONSOBSERVATION EG SEDIMENT DESCRIPTIONSDESCRIPTION SUMMARY
OF SAMPLE AND STATION LOCATIONSLOCATION INCLUDING STATION DEPTHSDEPTH

CORRECTED TO MEAN LOWER LOW WATER STATION LOCATIONSLOCATION

LATITUDESLONGITUDESLATITUDESLONGITUDE AND STATE PLANE COORDINATESCOORDINATE MAPSMAP ARID

FIGURES STATION LOCATIONSLOCATION WILL BE PROVIDED ELECTRONICALLY WITH

THE DATA

DEVIATIONSDEVIATION FROM THE FSP

SUMMARY OF SAMPLE HANDLING AND SHIPMENT

SUMMARY OF ALL DATA

SEPARATE DATA VALIDATION REPORT WILL BE PREPARED FOR EACH FIELD EFFORT IT WILL BE TRANSMITTED

TO EPA WITHIN WORKING DAYSDAY OF RECEIPT FROM THE INDEPENDENT DATA VAILDATOR RESPONDENTSRESPONDENT

WILL PROVIDE EPA WITH INFORMATION
NECESSARY IE RAW DATA FOR EPA TO PERFORM AN

INDEPENDENT REVIEW OF THE VALIDATED DATA UPON REQUEST ALL SEDIMENT DATA WILL ALSO BE

SUBMITTED ELECTRONICALLY TO EPA IN SEDQUAL FORMAT

TASK 3TECHNICAL MEMORANDUM ON PROPOSED BOUNDARIESBOUNDARIE OF
THE REMOVAL ACTION

DRAFT TECHNICAL MEMORANDUM ON PROPOSED BOUNDARIESBOUNDARIE OF THE REMOVAL ACTION WILL BE

SUBMITTED TO EPA FOLLOWING PREPARATION OF THE DATA
REPORT ALL AVAILABLE DATA WIFI BE

CONSIDERED FOR THE DEVELOPMENT OF AN APPROPRIATE BOUNDARY FOR THE REMOVAL ACTION AND THE

TECHNICAL MEMORANDUM WILL PROVIDE RATIONALE FOR THE PROPOSED BOUNDARY DATA

INTERPRETATION WILL BE CONSISTENT WITH THE SPATIAL ANALYSISANALYSI APPROACHESAPPROACHE AGREED UPON BY EPA

FOR THE OVERALL LDW SITE

TASK ENGINEERING EVALUATIONCOST ANALYSISANALYSI

BASED ON DATA OBTAINED IN PREVIOUSPREVIOU SAMPLING EFFORTSEFFORT AND IN CONSIDERATION OF EPASEPA GUIDANCE

FOR REMOVAL ACTIONSACTION RESPONDENTSRESPONDENT WILL
PREPARE

TECHNICAL
BRIEFING FOR EPA ON PROPOSED

REMOVAL ALTERNATIVESALTERNATIVE THAT WILL BE PRESENTED BY RESPONDENTSRESPONDENT IN THE EECA

AFTER THE TECHNICAL
BRIEFING RESPONDENTSRESPONDENT IN CONSIDERATION OF COMMENTSCOMMENT RECEIVED FROM EPA

AT THE TECHNICAL
BRIEFING

WILL SUBMIT FIRST DRAFT EECA THE FIRST DRAFT EECA WILL BE

REVISED IN RESPONSE TO EPA COMMENTSCOMMENT AND SECOND DRAFT EECA SHALL BE SUBMITTED TO EPA

FOR RELEASE TO FORMAL PUBLIC COMMENT PERIOD FOLLOWING EPA APPROVAL AND MODIFICATION IF

INTEGRAL COLTING INC 20040603SLIP WORK PLANDOC
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LOWER DUWAMISH WATERWAY SLIP EARLY ACTION AREA

REVISED WORK PLAN FOR INVESTIGATION TASKSTASK JUNE 2004

NECESSARY IF EPA COMMENTSCOMMENT ARE NOT ADEQUATELY ADDRESSED AS REQUESTED BY EPA FMAL

VERSION OF THE EECA SHALL BE SUBMITTED TO EPA FOR REVIEW AND APPROVAL IN ACCORDANCE WITH

THE SCHEDULE SET FORTH IN TABLE OF THISTHI SOW

THE EECA WILL CONTAIN THE FOLLOWING SECTIONSSECTION

EXECUTIVE SUMMARY

INTRODUCTION

SITE CHARACTERIZATION INCLUDING THE IDENTIFICATION OF CONTINUING SOURCESSOURCE AND AN

EVALUATION OF
CURRENTLY AVAILABLE INFORMATION ON THEIR POTENTIAL TO

RECONTAMINATE SEDIMENTSSEDIMENT

IDENTIFICATION OF REMOVAL ACTION OBJECTIVESOBJECTIVE

IDENTIFICATION AND ANALYSISANALYSI OF REMOVAL ACTION TECHNOLOGIESTECHNOLOGIE

IDENTIFICATION AND ANALYSISANALYSI OF REMOVAL ACTION ALTERNATIVESALTERNATIVE

COMPARATIVE ANALYSISANALYSI OF REMOVAL ACTION ALTERNATIVESALTERNATIVE

RECOMMENDED REMOVAL ACTION ALTERNATIVE

SCHEDULE

FOR NONTIMECRITICAL REMOVAL ACTIONSACTION THE NATIONAL CONTINGENCY PLAN NCP REQUIRESREQUIRE 30

DAY PUBLIC COMMENT PERIOD ON THE EECA AND ANY SUPPORTING DOCUMENTATION AT THE TIME THE

EECA IS MADE AVAILABLE FOR PUBLIC COMMENT RESPONDENTSRESPONDENT SHALL ASSIST EPA AS REQUESTED

PRIOR TO AND DURING THE COMMENT PERIOD WITH ITS COMMUNITY RELATIONSRELATION ACTIVITIESACTIVITIE CONCERNING

THE EECA

TASK 5 CLEAN WATER ACT 404 MEMORANDUM

IF DREDGING CAPPING OR OTHER FILLING IS PROPOSED BY RESPONDENTSRESPONDENT OR SELECTED BY EPA
RESPONDENTSRESPONDENT SHALL SUBMIT DRAFT 404 MEMORANDUM THAT PROVIDESPROVIDE SUFFICIENT INFORMATION TO

SUPPORT COMPLIANCE WITH THE SUBSTANTIVE REQUIREMENTSREQUIREMENT OF SECTION 404B1 OF THE CLEAN

WATER ACT THE MEMORANDUM SHALL DOCUMENT THE INFORMATION GATHERED REGARDING

PRACTICABILITY AND COST LONG AND SHORTTERM IMPACTSIMPACT FROM ALL SUCH PROPOSED ALTERNATIVESALTERNATIVE

MINIMIZATION OF ADVERSE EFFECTSEFFECT AND AN ANALYSISANALYSI OF THE NEED FOR MITIGATION IF ANY

COMMUNITY INVOLVEMENT

THE CITY AND COUNTY WILL FOLLOW THE EPASEPA COMMUNICATION AND COORDINATION STRATEGY

KEELEY 2003 AND SEND ELECTRONIC AND HARD COPIESCOPIE OF ALL DRAFT AND FINAL DELIVERABLESDELIVERABLE TO
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LOWER DUWAMISH WATERWAY SLIP EARLY ACTION AREA

REVISED WORK PLAN FOR INVESTIGATION TASKSTASK JUNE 2004

KAREN KEELEY EPA AND KYMBERLY TAKASAKI US ARMY CORPSCORP OF ENGINEERS AT THE SAME

TIME THE CITY AND COUNTY WILL ALSO SEND ELECTRONIC DRAFT AND FINAL DELIVERABLESDELIVERABLE OF TASKSTASK

AND AND FINAL DELIVERABLESDELIVERABLE FOR TASK TO THE
FOLLOWING EPA STAFF AND EXTERNAL

STAKEHOLDERSSTAKEHOLDER LON KISSINGER EPA ERIKA HOFFMAN EPA BRUCE DUNCAN EPA ALLISON

HILTNER EPA CINDY SCHUSTER EPA RICK HUEY ECOLOGY BJ CUMMINGSCUMMING DUWAMISH RIVER

CLEANUP COALITION GLEN ST AMANT MUCKLESHOOT TRIBE ALISON OSUFFIVAN SUQUAMISH

TRIBE CRAIG THOMPSON ECOLOGY STATE TRUSTEE RANDY CARMAN WASHINGTON DEPARTMENT OF

FISH AND WILDLIFE MARIA STEINHOFF NOAA JEFF KRAUSMANN US FISH AND WILDLIFE SERVICE

AND GREG WINGARD WASTE ACTION PROJECT HARD COPIESCOPIE OF DRAFT AND FINAL DELIVERABLESDELIVERABLE OR

FIGURESFIGURE AND PHOTOSPHOTO FROM THESE DOCUMENTSDOCUMENT WILL BE MAILED TO STAKEHOLDERSSTAKEHOLDER UPON REQUEST BY
EPA

INTEGRAL CONSULTING INC
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LOWER DUWAMISH WATERWAY SLIP EARLY ACTION AREA

REVISED WORK PLAN FOR INVESTIGATION TASKSTASK
JUNE 2004

III CONTENT OF SUPPORTING PLANSPLAN

SAMPLING AND ANALYSISANALYSI PLAN

THE SAP WIFI BE PROJECTSPECIFIC AND WILL BE COMPRISED OF PROJECTSPECIFIC FSP AND
PROJECT

SPECIFIC QAPP FOR SAMPLE ANALYSISANALYSI AND DATA HANDLING FOR ANY SAMPLESSAMPLE COLLECTED FROM THE SLIP

EARLY ACTION AREA THE SAP WILL BE BASED UPON EPA GUIDANCE AS APPROPRIATE THE SAP

WILL ENSURE THAT SAMPLE COLLECTION AND ANALYTICAL ACTIVITIESACTIVITIE ARE CONDUCTED IN ACCORDANCE WITH

THE PUGET SOUND
ESTUARY PROGRAM PROTOCOLS SEDIMENT SAMPLING WILL ALSO BE CONDUCTED IN

MANNER THAT IS CONSISTENT WITH SAMPLING BEING PERFORMED BY THE RI TEAM FOR THE LDW
SUPERFUND SITE SO THAT THE RESULTING DATA CAN ALSO BE USED BY THE LDW RI TEAM DURING THE

PHASE RI AND RISK ASSESSMENT FOR THE LDW

THE FSP WILL DETAIL THE SAMPLING AND DATAGATHERING METHODSMETHOD THAT WILL BE USED DURING THE

PROJECT IT WIFI INCLUDE SAMPLING OBJECTIVESOBJECTIVE DETAILED DESCRIPTION OF SAMPLING ACTIVITIESACTIVITIE

SAMPLE LOCATIONSLOCATION SAMPLE ANALYSESANALYSE SAMPLING EQUIPMENT AND PROCEDURESPROCEDURE SAMPLING SCHEDULE

STATION POSITIONING AND SAMPLE HANDLING PROCEDURESPROCEDURE EG SAMPLE CONTAINERSCONTAINER AND LABELSLABEL

SAMPLE PRESERVATION IT MAY INCLUDE SURFACE AND SUBSURFACE SEDIMENT CHEMICAL AND

BIOLOGICAL SAMPLING SOURCE SAMPLING GEOPHYSICAL SURVEY INCLUDING CONSIDERATION OF

PRECISION BATHYMETRIC SURVEY SUBBOTTOM PROFILING ANDOR SIDE SCAN SONAR EXAMPLE FIELD

FORMSFORM AND STANDARD OPERATING PROCEDURES

THE QAPP WILL DESCRIBE THE QUALITY ASSURANCE AND QUALITY CONTROL PROTOCOLSPROTOCOL NECESSARY TO

ACHIEVE REQUIRED DQOS THE QAPP WILL BE PREPARED IN ACCORDANCE WITH EPA REQUIREMENTSREQUIREMENT

FOR QUALITY ASSURANCE PROJECT PLANSPLAN QAIR5 EPA 2001C AND EPA GUIDANCE ON QUALITY

ASSURANCE PROJECT PLANSPLAN QAG5 EPA 2001A THE QAPP WILL ADDRESSADDRES SAMPLING

PROCEDURESPROCEDURE SAMPLE CUSTODY ANALYTICAL PROCEDURESPROCEDURE AND DATA REDUCTION VALIDATION

REPORTING AND PERSONNEL QUALIFICATIONS

THE LABORATORY PERFORMING THE WORK MUST FOLLOW AN APPROVED QUALITY ASSURANCE QA
PROGRAM THAT COMPLIESCOMPLIE WITH EPA REQUIREMENTSREQUIREMENT FOR QUALITY MANAGEMENT PLANSPLAN QAIR2
EPA 2001B OR EQUIVALENT DOCUMENTATION AS DETERMINED BY EPA IF LABORATORY NOT IN THE

EPA CONTRACT LABORATORY PROGRAM CLP IS SELECTED THE QAPP WILL BE CONSISTENT WITH THE

REQUIREMENTSREQUIREMENT OF THE CLP FOR LABORATORIESLABORATORIE PROPOSED OUTSIDE THE CLP UPON REQUEST EPA MAY
HAVE ACCESSACCES TO LABORATORY PERSONNEL EQUIPMENT AND RECORDSRECORD FOR SAMPLE COLLECTION

TRANSPORTATION AND ANALYSISANALYSI AND MAY CONDUCT PERFORMANCE AUDIT

ALL SAMPLING AND ANALYSESANALYSE WILL CONFORM TO EPA DIRECTION APPROVAL AND GUIDANCE REGARDING

SAMPLING QUALITY ASSURANCEQUALITY CONTROL QAQC DATA VALIDATION AND CHAINOFCUSTODY

PROCEDURES

UPON REQUEST BY EPA CITY OF SEATTLEKING COUNTY WILL ANALYZE SAMPLESSAMPLE SUBMITTED BY EPA
FOR QA MONITORING AND WILL ALLOW EPA OR ITS AUTHORIZED

REPRESENTATIVESREPRESENTATIVE TO TAKE SPLIT ANDOR

DUPLICATE SAMPLES CITY OF SEATTLEKING COUNTY WILL NOTIFY EPA NOT LESSLES THAN 14 DAYSDAY IN

INTEGRAL CONSULTING INC
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LOWER DUWAMISH WATERWAY SLIP EARLY ACTION AREA

REVISED WORK PLAN FOR INVESTIGATION TASKSTASK JUNE 2004

ADVANCE OF ANY SAMPLE COLLECTION ACTIVITY UNLESSUNLES SHORTER NOTICE IS AGREED TO BY EPA EPA

WILL HAVE THE RIGHT TO TAKE ANY ADDITIONAL SAMPLESSAMPLE THAT EPA DEEMSDEEM NECESSARY UPON REQUEST

EPA WILL ALLOW CITY OF SEATTLEKING COUNTY TO TAKE SPLIT OR DUPLICATE SAMPLESSAMPLE OF ARTY SAMPLESSAMPLE
IT TAKESTAKE AS PART

OF ITS OVERSIGHT OF CITY OF SEATTLEKING COUNTYSCOUNTY IMPLEMENTATION OF THE WORK

HEALTH AND SAFETY PLAN

THE HSP ENSURESENSURE PROTECTION OF THE PUBLIC HEALTH AND SAFETY DURING PERFORMANCE OF ONSITE

WORK THISTHI PLAN WILL BE PREPARED IN ACCORDANCE WITH EPASEPA 1992 STANDARD OPERATING

SAFETY GUIDE IN ADDITION THE PIAN WILL COMPLY WITH ALL CURRENTLY APPLICABLE OCCUPATIONAL

SAFETY AND HEALTH ADMINISTRATION REGULATIONSREGULATION FOUND AT 29 CFR 1910 RESPONDENTSRESPONDENT WIFI

IMPLEMENT THE PLAN DURING THE DURATION OF THE WORK DESCRIBED IN THE WORK PLAN

INTEGRAL CONSULTING INC 20040603SLIP WORK PLANDOC
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LOWER DUWAINISH WATERWAY 5IIP EARLY ACTION AREA

REVISED WORK PLAN FOR INVESTIGATION TASKSTASK JUNE 2004

IV SUMMARY OF MAJOR DELIVERABLESSCHEDUL

THE SCHEDULE FOR SUBMISSION OF DELIVERABLESDELIVERABLE DESCRIBED HEREIN IS PRESENTED IN TABLE 1

TABLE 1 PROJECT SCHEDULE 123

TASK A1 DRAFT SUMMARY OF EXISTING A1 WITHIN 49 DAYSDAY OF EPA APPROVAL OF

INFORMATION REPORT AND THE WORK PLAN

IDENTIFICATION OF DATA GAPSGAP A2 WITHIN 21 DAYSDAY AFTER RECEIPT OF

A2 FINAL SUMMARY OF EXISTING WRITTEN EPA COMMENTSCOMMENT ON THE DRAFT

INFORMATION REPORT AND REPORT

IDENTIFICATION OF DATA GAPSGAP

A1 DRAFT SAMPLING AND ANALYSISANALYSI PLAN A1 WITHIN 35 DAYSDAY OF RECEIPT OF EPA

COMMENTSCOMMENT ON THE DRAFT SUMMARY OF

EXISTING INFORMATION AND

IDENTIFICATION OF DATA GAPSGAP REPORT

A2 FINAL SAMPLING AND ANALYSISANALYSI PLAN A2 WITHIN 21 DAYSDAY OF RECEIPT OF WRITTEN

EPA COMMENTSCOMMENT ON THE DRAFT SAP

TASK FIELD SAMPLING WITHIN 14 DAYSDAY OF EPA APPROVAL OF

THE SAP NOTE INTERTIDAL
SAMPLING

WILL OCCUR DURING DAYLIGHT LOW TIDESTIDE

WHICH ARE AVAILABLE MARCH OCTOBER

CONSEQUENTLY INTERTIDAL SAMPLING

MAY BE DECOUPLED FROM SUBTIDAL

SAMPLING

CHEMICAL DATA VALIDATION REPORT WITHIN DAYSDAY AFTER RECEIPT OF THE

SUBTIDAL DATA VALIDATION REPORT FROM THE

INDEPENDENT VALIDATOR

CHEMICAL DATA VALIDATION REPORT WITHIN DAYSDAY AFTER RECEIPT OF THE

INTERTIDAL DATA VALIDATION REPORT FROM THE

INDEPENDENT VALIDATOR

A1 DRAFT CRUISE AND DATA REPORT A1 WITHIN 35 DAYSDAY AFTER RECEIPT OF FINAL

VALIDATED CHEMISTRY PACKAGE

A2 FINAL CRUISE AND DATA REPORT A2 WITHIN 28 DAYSDAY AFTER RECEIPT OF EPA

COMMENTSCOMMENT ON DRAFT REPORT

INTEGRAL CONSULTING INC 10
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LOWER DUWAMISH WATERWAY SLIP EARLY ACTION AREA

REVISED WORK PLAN FOR INVESTIGATION TASKSTASK JUNE 2004

TASK A1 DRAFT TECHNICAL MEMORANDUM ON A1 WITHIN 14 DAYSDAY AFTER EPA APPROVAL OF

PROPOSED BOUNDARIESBOUNDARIE OF THE REMOVAL FINAL CRUISE AND DATA REPORT TO EPA
ACTION A2 WITHIN 56 DAYSDAY AFTER RECEIPT OF EPA

A2 REVISED DRAFT TECHNICAL COMMENTSCOMMENT ON DRAFT MEMORANDUM

MEMORANDUM ON PROPOSED

BOUNDARIESBOUNDARIE OF THE REMOVAL ACTION

TASK A1 TECHNICAL BRIEFING ON PROPOSED A1 WITHIN 100 DAYSDAY AFTER RECEIPT OF EPA
REMOVAL ALTERNATIVESALTERNATIVE

COMMENTSCOMMENT ON THE DRAFT
A2 FIRST DRAFT EECA

MEMORANDUM ON PROPOSED
A3 SECOND DRAFT PUBLIC REVIEW EECA

BOUNDARIESBOUNDARIE OF THE REMOVAL ACTION
A4 FINAL EECA A2 WITHIN 40 DAYSDAY OF THE TECHNICAL

BRIEFING ON PROPOSED REMOVAL

ALTERNATIVES

A3 WITHIN 30 DAYSDAY AFTER RECEIPT OF EPA

COMMENTSCOMMENT ON FIRST DRAFT EECA
A4 WITHIN 30 DAYSDAY AFTER RECEIPT OF EPA

COMMENTSCOMMENT ON SECOND DRAFT EECA

TASK
A1 DRAFT CLEAN WATER ACT 404 A1 WITHIN 40 DAYSDAY OF THE TECHNICAL

MEMORANDUM AS REQUESTED BY EPA BRIEFING ON PROPOSED REMOVAL

A2 REVISED DRAFT CLEAN WATER ACT 404 ALTERNATIVESALTERNATIVE

MEMORANDUM A2 WITHIN 30 DAYSDAY AFTER RECEIPT OF EPA

COMMENTSCOMMENT ON THE DRAFT

EPA WILL ENDEAVOR TO PROVIDE COMMENTSCOMMENT ON DRAFT REPORTSREPORT NO MORE THAN 21 DAYSDAY AFTER RECEIPT AND

PROVIDE APPROVALSAPPROVAL OF FINAL DOCUMENTSDOCUMENT NO MORE THAN 14 DAYSDAY AFTER RECEIPT

ALL DAYSDAY ARE CALENDAR DAYS

THE SCHEDULE DATESDATE IN THE APPROVED OCTOBER 16 2003 WORK PLAN WERE IN
WORKING DAYS THEY HAVE

BEEN CONVERTED TO CALENDAR DAYSDAY IN THISTHI REVISED WORK PLAN

INTEGI COLTING INC 11 200406LBSLIP WORK PLANDOC
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LOWER DUWAINISH WATERWAY SLIP EARLY ACTION AREA

REVISED WORK PLAN JBR INVESTIGATION TASKSTASK JUNE 2004

V PROJECT TEAM AND RESPONSIBILITIESRESPONSIBILITIE

THE SLIP EARLY ACTION AREA INVESTIGATION WILL BE PERFORMED BY DIFFERENT CONSULTING TEAM

THAN IS CONDUCTING THE LDW RI THE TEAM INCLUDING THEIR DESIGNATED LEAD PERSONNEL AND

GENERAL AREASAREA OF RESPONSIBILITY FOR THE
SLIP EARLY ACTION AREA PROJECT INCLUDESINCLUDE

INTEGRAL CONSULTING SITE INVESTIGATION SOURCE EVALUATION EECA 404 MEMORANDUM

BETSY STRIPLIN PROJECT MANAGER

VICKI
FAGERNESSFAGERNES DEPUTY PROJECT MANAGER

REID CARSCADDEN PE SENIOR ENGINEER

GARY PASCOE RISK ASSESSOR

PARSONSPARSON BRINCKERHOFF PB INTEGRATION OF DATA NEEDSNEED FOR AN ANALYSISANALYSI OF ALTERNATIVESALTERNATIVE EECA
SUPPORT

JENY RAMSDEN RE ENGINEER

INTEGRAL CONSULTING INC 12
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LOWER DUWAMISH WATERWAY SLIP EARLY ACTION AREA

REVISED WORK PLAN FOR INVESTIGATION TASKSTASK
JUNE 2004

VI REFERENCESREFERENCE

EPA 1988 GUIDANCE FOR CONDUCTING REMEDIAL INVESTIGATIONSINVESTIGATION AND
FEASIBILITY

STUDIESSTUDIE UNDER CERCLA INTERIM FINAL OWSER DIRECTIVE 9355301 EPA

540 G89 004 US ENVIRONMENTAL PROTECTION AGENCY OFFICE OF EMERGENCY
AND REMEDIAL RESPONSE WASHINGTON DC

EPA 1992 STANDARD OPERATING SAFETY GUIDE PB92963414 US ENVIRONMENTAL

PROTECTION AGENCY WASHINGTON DC

EPA 2000 GUIDANCE FOR THE DATA QUALITY OBJECTIVESOBJECTIVE PROCESSPROCES QAG4 EPA600R96055
US ENVIRONMENTAL PROTECTION AGENCY OFFICE OF ENVIRONMENTAL INFORMATION

WASHINGTON DC

EPA 2001A EPA GUIDANCE FOR QUALITY ASSURANCE PROJECT PLANSPLAN QAIG5
EPA240R02009 US ENVIRONMENTAL PROTECTION AGENCY OFFICE OF RESEARCH

AND DEVELOPMENT WASHINGTON DC

EPA 2001B EPA REQUIREMENTSREQUIREMENT FOR QUALITY MANAGEMENT PLANSPLAN QAR2 EPA240BO1
002 US ENVIRONMENTAL PROTECTION AGENCY OFFICE OF ENVIRONMENTAL

INFORMATION WASHINGTON DC

EPA 2001C EPA REQUIREMENTSREQUIREMENT FOR QUALITY ASSURANCE
PROJECT PLANSPLAN QAR5

EPAJ24OB01003 US ENVIRONMENTAL PROTECTION AGENCY OFFICE OF

ENVIRONMENTAL INFORMATION WASHINGTON DC

KEELEY K 2003 PERSONAL COMMUNICATION EMAIL OF JANUARY 30 2003 TO B STRIPLIN

REGARDING EPASEPA COMMUNICATION AND COORDINATION STRATEGY US
ENVIRONMENTAL PROTECTION AGENCY REGION 10 SEATTLE WA

WINDWARD 2003 LOWER DUWAMISH WATERWAY REMEDIAL INVESTIGATION TASK

IDENTIFICATION OF CANDIDATE SITESSITE FOR EARLY ACTION TECHNICAL MEMORANDUM
DATA ANALYSISANALYSI AND CANDIDATE SITE IDENTIFICATION PREPARED FOR THE LOWER

DUWAMISH WATERWAY GROUP WINDWARD ENVIRONMENTAL 200 WEST MERCER

STREET SEATTLE WA

INTEGRAL CONSULTING INC 13 20040603SLIP WORK PLANDOC
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LOWER DUWAMISH WATERWAY SLIP EARLY ACTION AREA

REVISED WORK PLAN FOR INVESTIGAHON TASKSTASK
JUNE 2004

APPENDIX

STATEMENT OF QUALIFICATIONSQUALIFICATION

FNTEGRAL CONSULTING INC
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NTGRAL CONSULTING INC

INTEGRAL CONSULTING INC

CORPORATE OVERVIEW

INTEGRAL CONSULTING INC INTEGRAL PROVIDESPROVIDE SCIENCE AND ENGINEERING CONSULTING FOR ENVIRONMENTAL

HEALTH AND NATURAL RESOURCESRESOURCE PROJECTS WE FOCUSFOCU ON DEVELOPING COSTEFFECTIVE SOLUTIONSSOLUTION TO THE

COMPLEX TECHNICAL CHALLENGESCHALLENGE FACED BY OUR CLIENTSCLIENT IN THE INDUSTRIAL LEGAL AND INSTITUTIONAL SECTORS

WE ALSO PROVIDE CLIENT SUPPORT IN THE AREASAREA OF PROJECT PLANNING AND MANAGEMENT REGULATORY STRATEGY

DEVELOPMENT TECHNICAL PEER REVIEW AND EXPERT SERVICESSERVICE FOR LITIGATION

TECHNICAL CAPABILITIESCAPABILITIE

RISK ASSESSMENT AND TOXICOLOGY

HUMAN HEALTH RISK ASSESSMENT

ECOLOGICAL RISK ASSESSMENT

RISKBASED REMEDIATION AND RESTORATION

PLANSPLAN

ENVIRONMENTALOCCUPA REGULATORY

COMPLIANCE

REGULATORY TOXICOLOGY

PRODUCT SAFETY AND STEWARDSHIP

EXPOSURE TOXICOLOGY AND BIOAVAILABILITY

STUDIESSTUDIE

ENVIRONMENTAL INVESTIGATION

SITE CHARACTERIZATION UNDER CERCLA RCRA
AND STATE

PROGRAMSPROGRAM

HYDROLOGIC GEOLOGIC AND GEOCHEMICAL

INVESTIGATIONSINVESTIGATION

ENVIRONMENTAL MODELING

CHEMICAL FATE AND TRANSPORT ANALYSISANALYSI

MINE PITLAKE WASTE ROCK AND TAILINGSTAILING

STUDIESSTUDIE

ENVIRONMENTAL CHEMISTRY AND QAQC
MANAGEMENT

ENGINEERING AND REMEDIATION

SOIL GROUNDWATER AND SEDIMENT

REMEDIATION EVALUATIONSEVALUATION

FEASIBILITY STUDIESSTUDIE AND CORRECTIVE ACTION

PLANSPLAN

BENCH AND PILOTSCALE TREATABILITY TESTING

REMEDIATION SYSTEM AUDITSAUDIT AND

OPTIMIZATION

REMEDIAL DESIGN OVERSIGHT

COST ESTIMATION

SEDIMENT SCIENCE AND MANAGEMENT
SITE CHARACTERIZATION

SOURCE IDENTIFICATION AND LOADING

ALLOCATION

SEDIMENT REMEDIATION EVALUATION

DESIGN OVERSIGHTFEASIBILIT STUDIESSTUDIE

CONSTRUCTION OVERSIGHT AND LONG

TERM MONITORING

DREDGED MATERIAL EVALUATION

ENVIRONMENTAL ASSESSMENT AND

PLANNING

MINE PERMITTING AND CLOSURE STUDIESSTUDIE

NEPASEPA EVALUATIONSEVALUATION

ECOLOGICAL SURVEYSSURVEY AND

BIOMONITORING

HABITAT IDENTIFICATION ASSESSMENT

AND MAPPING

REGULATORY ANALYSISANALYSI AND PERMITTING

SUPPORT

NATURAL RESOURCE DAMAGE
ASSESSMENT

STRATEGIC GUIDANCE

INJURY ASSESSMENTSASSESSMENT

SOURCE APPORTIONMENT AND ALLOCATION

ENVIRONMENTAL FORENSICSFORENSIC

CHEMICAL FINGERPRINTING

TIMING OF RELEASE ANALYSESANALYSE

SOURCE IDENTIFICATION AND ALLOCATION

OTEMOMETRICSOTEMOMETRIC

MACOCR ISLAND WASHINGTON OLYMPIA WASHINGTON BOULDER COLORADO
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INTEGRAL CONSULTINQ INC

SEDIMENT MANAGEMENT

INTEGRAL CONSULTING PROVIDESPROVIDE COMPREHENSIVE

SEDIMENT MANAGEMENT SERVICESSERVICE TO MEET OUR

CLIENTSCLIENT TECHNICAL NEEDSNEED FOR DEVELOPMENT OF

PORTSPORT HARBORSHARBOR AND WATERFRONTSWATERFRONT NAVIGATIONAL

DREDGING IN RIVERSRIVER AND ESTUARIESESTUARIE HAZARDOUSHAZARDOU

WASTE SITE EVALUATION AND REMEDIATION

MANAGEMENT OF SEDIMENTSSEDIMENT IN LAKESLAKE RIVERSRIVER AND

IMPOUNDMENTSIMPOUNDMENT AND RESTORATIONRECOVERY OF

WETLAND AND AQUATIC HABITAT FOR SENSITIVE

SPECIES DEPENDING ON THE ENVIRONMENTAL AND

REGULATORY SETTING CHEMICALLY CONTAMINATED

SEDIMENTSSEDIMENT OFTEN REPRESENT CONCERN TO HUMAN

OR ECOLOGICAL HEALTH TO ADDRESSADDRES THESE ISSUESISSUE

INTEGRAL CONSULTING HAS FUILY INTEGRATED ITS RISK

SCIENCESSCIENCE EXPERTISE WITH ITS SEDIMENT

MANAGEMENT AND NATURAL RESOURCESRESOURCE

CAPABILITIES

SERVICESSERVICE

SITE CHARACTERIZATIONINTE SCIENTISTSSCIENTIST

AND ENGINEERSENGINEER HAVE EXPERTISE IN THE SELECTION

APPLICATION AND INTERPRETATION OF THE FULL

ARRAY
OF SEDIMENT ASSESSMENT TOOLSTOOL

INCLUDING SPECIALIZED CHEMICAL ANALYSESANALYSE

TOXICITY TESTING BIOACCUMULATION

MEASUREMENTSMEASUREMENT BATHYMETRIC SURVEYING

GEOPHYSICAL TESTING LEACHATE AND EXTRACTION

ANALYSISANALYSI DATING METHODSMETHOD AND GIS ANALYSIS

SOURCE IDENTIFICATION AND LOADING

ALLOCATIONSEDIMENT CONTAMINATION OFTEN

RESULTSRESULT FROM HISTORICAL RELEASESRELEASE FROM

NUMBER OF SOURCESSOURCE PARTICULARLY IN URBAN

ENVIRONMENTS INTEGRAL SCIENTISTSSCIENTIST APPLY

VARIETY OF TECHNIQUESTECHNIQUE TO CHARACTERIZE

HISTORICAL AND
ONGOING SOURCE LOADING

DISTINGUISH THE RELATIVE CONTRIBUTIONSCONTRIBUTION OF

DIFFERENT SOURCESSOURCE AND ALLOCATE RESPONSIBILITY

AND
RESPONSE COSTS METHODSMETHOD INCLUDE SPATIAL

ANALYSISANALYSI CHEMICAL FINGERPRINTING

STATISTICAL METHODSMETHOD DATING WITH

RADIOISOTOPESRADIOISOTOPE OR POLLEN AND TOXICITY

EXPOSURE AND CAUSATION EVALUATION

REMEDIAL EVALUATIONSEVALUATION AND FEASIBILITY

STUDIESSTUDIE TIMELY COSTEFFECTIVE AND

ENVIRONMENTALLY SOUND SOLUTIONSSOLUTION ARE THE

CENTRAL GOAL OF INTEGRALSINTEGRAL CONTAMINATED

SEDIMENT REMEDIATION PROJECTS INTEGRALSINTEGRAL

SCIENTISTSSCIENTIST AND ENGINEERSENGINEER ASSESSASSES SEDIMENT

QUALITY AND INTEGRATE RISKBASED CHEMICAL

AND BIOLOGICAL CRITERIA TO DISTINGUISH AREASAREA

REQUIRING CLEANUP FROM THOSE SUITED FOR

MONITORED NATURAL RECOVERY WE APPLY THESE

FINDINGSFINDING TO DEVELOP FOCUSED COSTEFFECTIVE

PRELIMINARY REMEDIAL DESIGNS

SEDIMENT PROFILE IMAGINGSEDIMENT PROFILE

IMAGING SF1 INVOLVESINVOLVE OBTAINING PICTURESPICTURE OF

THE TOP CENTIMETERSCENTIMETER OF THE SEAFLOOR SPI

DATA ANALYSISANALYSI DETERMINESDETERMINE INSITU SEAFLOOR

PROPERTIESPROPERTIE INCLUDING SEDIMENT TYPE

BIOLOGICAL FEATURESFEATURE SEAFLOOR DISTURBANCESDISTURBANCE

STRATIGRAPHY AND HUMAN IMPACTS INTEGRAL

OFFERSOFFER THISTHI SERVICE WITH INHOUSE SPI

EQUIPMENT AND SCIENTISTSSCIENTIST WITH MORE THAN 18

YEARSYEAR OF COMBINED SF1 EXPERIENCE

CONSTRUCTION OVERSIGHT AND LONGTERM

MONITORINGINTEGRALSMONITORINGINTEGRAL SCIENTISTSSCIENTIST AND

ENGINEERSENGINEER OVERSEE CONSTRUCTION ACTIVITIESACTIVITIE TO

PROVIDE PROJECT CONTINUITY REPRESENT CLIENT

INTERESTSINTEREST AND ENSURE THAT FIELD CHANGESCHANGE ARE

MANAGED EFFECTIVELY ADDITIONALLY WE

DEVELOP SCIENTIFICALLY SOUND CONFIRMATION

AND LONGTERM MONITORING STRATEGIESSTRATEGIE TO

SUPPORT FINAL REGULATORY CLOSURE WHILE

INCORPORATING THE FLEXIBILITY NEEDED TO

ADDRESSADDRES THE INHERENT UNCERTAINTIESUNCERTAINTIE IN

SEDIMENT REMEDIATION

DREDGED MATERIAL EVALUATIONINTEGRAL HAS

HELPED FEDERAL PORT AND PRIVATE CLIENTSCLIENT

EVALUATE THE POTENTIAL PHYSICAL CHEMICAL

AND BIOLOGICAL IMPACTSIMPACT RESULTING FROM
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INTEGRAL CONSULTING INC

DREDGED MATERIAL DISPOSAL PROJECTSPROJECT HAVE

INCLUDED NEW CONSTRUCTION ONGOING

OPERATION AND MAINTENANCE PROGRAMSPROGRAM AND

PROJECTSPROJECT REGULATED BY THE US ARMY CORPSCORP OF

ENGINEERS OUR EXPERIENCE ENCOMPASSESENCOMPASSE

BROAD ARRAY OF DREDGED MATERIAL ALTERNATIVESALTERNATIVE

INCLUDING DISPOSAL IN NEARSHORE OR UPLAND

CONFINED FACILITIESFACILITIE OPENWATER DISPOSAL AND

BENEFICIAL REUSE

SELECT EXPERIENCE

PULP MILL CLOSURE AND CLEANUPINTEGRAL IS

CURRENTLY PROVIDING PROGRAM MANAGEMENT

FOR STRATEGIC PLANNING SITE ASSESSMENT

ENVIRONMENTAL MANAGEMENT AND REGULATORY

AND PUBLIC RELATIONSRELATION
SUPPORT

FOR
DISMANTLING

AND REINEDIATION OF MAJOR PULP MILL IN PORT

ANGELESANGELE WASHINGTON THE MILL UNDERWENT

EPASEPA HAZARD RANKING ASSESSMENT FOR

POSSIBLE NFL LISTING AND INTEGRALSINTEGRAL SCIENTISTSSCIENTIST

WERE INSTRUMENTAL IN GAINING APPROVAL OF

DEFERRAL TO STATE REGULATORY LEAD FOR THE SITE

CLEANUP THE PROJECT IS OCCURRING UNDER THE

CLOSE SCRUTINY OF STATE AND FEDERAL AGENCIESAGENCIE

AND ENVIRONMENTAL GROUPSGROUP AND INTEGRALSINTEGRAL

SCIENTISTSSCIENTIST HAVE PLAYED CRITICAL ROLE IN

GAINING CONSENSUSCONSENSU AMONG THE VARIOUSVARIOU

STAKEHOLDERSSTAKEHOLDER AND KEEPING THE CLEANUP ON

TRACK INTERIM REMEDIAL MEASURESMEASURE ARE

CURRENTLY BEING CONDUCTED TO FURTHER

STREAMLINE THE CLEANUP INTEGRAL IS ALSO

CONDUCTING REMEDIAL INVESTIGATION ON THE

UPLAND AND MARINE PORTIONSPORTION OF THE SITE TO

ADDRESSADDRES RESIDUAL CONTAMINATION

IMPACTSIMPACT FROM REMEDIATED WOOD

TREATMENT FACILITY INTEGRAL SCIENTISTSSCIENTIST AND

ENGINEERSENGINEER ARE PROVIDING EXPERT ANALYSISANALYSI AND

STRATEGIC SUPPORT AT SITE THAT HAS RESURFACED

AS PART OF CERCLA FIVEYEAR REVIEW ISSUESISSUE

ADDRESSED INCLUDE THE SCOPE AND TECHNICAL

BASISBASI FOR SUPPLEMENTAL INVESTIGATIONSINVESTIGATION THE

EXPOSURE AND RISKSRISK FROM PAHSPAH DIOXIN AND

METALSMETAL THE DEVELOPMENT OF FOCUSED

SAMPLING AND ANALYSISANALYSI PLANSPLAN THE ALLOCATION

OF SOURCESSOURCE AT MUNICIPAL DUMP THAT HAS

CAUSED IMPACTSIMPACT ON SEDIMENTSSEDIMENT IN NEARBY

CREEK THE EVALUATION OF REGIONAL BACKGROUND

EXPOSURE
TO

MERCURY AND PCBSPCB IN FISH TISSUE

AND THE RELATIONSHIP BETWEEN SITESPECIFIC

ECOLOGICAL AND HUMAN HEALTH RISKS

WARD COVE SEDIMENT REMEDIATION PROJECT

INTEGRAL SCIENTISTSSCIENTIST DIRECTED TECHNICAL

ACTIVITIESACTIVITIE RELATED TO SEDIMENT ASSESSMENT AND

REMEDIAL DESIGN AT FORMER PULP MILL IN

KETCHIKAN ALASKA INCLUDING FACILITATING

COMMUNICATION WITH REGULATORS HISTORICAL

PULP MILL RELEASESRELEASE CONSISTED LARGELY OF

PARTIALLY DEGRADED WOOD DEBRISDEBRI ORGANIC

MATTER AND ORGANIC MATTER DEGRADATION

PRODUCTSPRODUCT WITH LOW LEVELSLEVEL OF DIOXIN REALISTIC

RISK ASSESSMENTSASSESSMENT DEMONSTRATED THE ABSENCE

OF UNACCEPTABLE RISK TO HUMANSHUMAN AND WILDLIFE

THE PRESENCE OF LIMITED RISKSRISK TO THE BENTHIC

COMMUNITY THE NATURE OF CHEMICALSCHEMICAL OF

CONCERN AND THE TYPE OF SEDIMENT TOXICITY

WERE THE BASISBASI FOR
DEVELOPING AN INNOVATIVE

REMEDY CONSISTING OF THIN CAPPINGSEDIMENT

AMENDMENT 27 ACRESACRE AND NATURAL RECOVERY

53 ACRES

REMEDIAL INVESTIGATION AND FEASIBILITY

STUDY OF PULP MILLINTEGRAL SCIENTISTSSCIENTIST

PLAYED KEY ROLESROLE IN THE CLOSURE OF ALASKA

PULP CORPORATIONSCORPORATION SITKA MILL SITE PROBLEM

CHEMICALSCHEMICAL INCLUDED DIOXINSDIOXIN RESIN ACIDSACID AND

TRACE METALS INTEGRAL SCIENTISTSSCIENTIST SERVED AS

TECHNICAL FACILITATORSFACILITATOR AND RISK COMMUNICATORSCOMMUNICATOR

FOR DIVERSE
GROUP OF STAKEHOLDERSSTAKEHOLDER

DESIGNED AND DIRECTED THE SAMPLE COLLECTION

AND PERFORMED HUMAN HEALTH AND ECOLOGICAL

RISK ASSESSMENTS SEDIMENT TOXICITY AND

BENTHIC COMMUNITY DISTURBANCE WERE

PRIMARILY ATTRIBUTED TO THE EFFECTSEFFECT OF

CHEMICALSCHEMICAL EG AMMONIA GENERATED BY THE

DECAY OF PARTIALLY DEGRADED WOOD WASTE

BYPRODUCT FROM THE PULPING PROCESS STATE

OFTHESCIENCE PHYSIOLOGICALBASED BIOKINETIC

FOOD CHAIN MODEL WAS USED TO EVALUATE

EXPOSURE AND RISK TO SHOREBIRDSSHOREBIRD SEABIRDSSEABIRD

SEA OTTERSOTTER AND HARBOR SEALS THISTHI EFFORT

DEMONSTRATED THAT RISKSRISK TO MARINE BIRDSBIRD AND

MAMMALSMAMMAL IN THE VICINITY OF THE SITE WERE

NEGLIGIBLE ADDITIONALLY PROBABILISTIC
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ANALYSESANALYSE WERE USED TO EVALUATE BOTH HUMAN

HEALTH AND ECOLOGICAL RISKSRISK ASSESSMENTSASSESSMENT FOR

THE FIRST TIME IN ALASKA AND USEPA REGION

10 THE SELECTION OF THE NATURAL RECOVERY

ALTERNATIVE FOR SUBMERGED WOOD
DEPOSITION

FIELD WAS LANDMARK DECISION

ECOLOGICAL RISK APPROACHESOR MANAGING

PETROLEUM HYDROCARBONSHYDROCARBON IN TERRESTRIAL AND

AQUATIC HABITATSHABITAT INTEGRAL SCIENTISTSSCIENTIST

DEVELOPED METHODSMETHOD FOR PREDICTING FATE AND

TRANSPORT BIOACCUMULATION AND TOXICITY OF

PETROLEUM HYDROCARBONSHYDROCARBON TO SOIL

INVERTEBRATESINVERTEBRATE SMALL MAMMALSMAMMAL AND AQUATIC

ORGANISMSORGANISM FOR THE PORT OF SEATTLE THE

PURPOSE
OF THISTHI PROJECT WAS TO DEVELOP NEW

APPROACH TO EVALUATING RISKSRISK AND SELECTING

CLEANUP ACTION LEVELSLEVEL AND REMEDIESREMEDIE ON

PROPERTIESPROPERTIE AFFECTED BY COMPLEX MIXTURESMIXTURE OF

PETROLEUM CONTAMINATION THESE METHODSMETHOD

WERE THEN PRESENTED TO THE STATE SCIENCE

ADVISORY BOARD IN SERIESSERIE OF TECHNICAL

MEMORANDA INFORMATION FROM THE VARIOUSVARIOU

TECHNICAL MEMORANDA WAS THEN USED TO

ESTIMATE AND RECOMMEND RISKBASED

SCREENING LEVELSLEVEL FOR TOTAL PETROLEUM

HYDROCARBONSHYDROCARBON TPH IN SOILSSOIL AND

GROUNDWATER THE EVALUATION OF TERRESTRIAL

RECEPTORSRECEPTOR INVOLVED THE ESTIMATION OF

BIOACCUMULATION OF HYDROCARBON FRACTIONSFRACTION IN

EARTHWORMSEARTHWORM AND SUBSEQUENT EXPOSURE
TO

SMALL MAMMALSMAMMAL VIA PREDATION THE BAF

MODEL INCORPORATED ESTIMATESESTIMATE OF THE FREELY

DISSOLVED FRACTION OF PETROLEUM

HYDROCARBONSHYDROCARBON IN SOIL WATER AND THEREFORE

AVOIDED UNREALISTIC ESTIMATESESTIMATE OF

BIOACCUMULATJON OF HIGH END CARBON

FRACTIONS THE APPROACH TO AQUATIC RECEPTORSRECEPTOR

INVOLVED INNOVATIVE USE OF THE GENERAL

MODEL FOR
CHEMICALLYINDUCED NARCOSISNARCOSI IN

AQUATIC SYSTEMS

RISKBASED MONITORING OF CHEMICAL

CONTAMINANTSCONTAMINANT IN AN INTERTIDAL SEEP ZONE
AS PART OF FIVEYEAR MONITORING PROGRAM AT

MILITARY INSTALLATION ALONG THE SHORE OF

PUGET SOUND BAY METALSMETAL AND SEMIVOLATILE

ORGANIC CHEMICALSCHEMICAL WERE MEASURED IN

GROUNDWATER SEEPSSEEP SEDIMENTSSEDIMENT AND SHELLFISH

CHEMICALSCHEMICAL IN SUBSURFACE SOILSSOIL AND BRACKISH

GROUNDWATER ARE BIOLOGICALLY INACCESSIBLE

AND POSE NEGLIGIBLE RISK TO TERRESTRIAL

ORGANISMS HOWEVER GROUNDWATER TRANSPORT

AND DISCHARGE CAN RESULT IN
EXPOSURESEXPOSURE OF

MARINE ORGANISMSORGANISM PARTICULARLY IN THE INTER

TIDAL ZONE WHERE GROUNDWATER DIRECTLY

CONTACTSCONTACT MARINE SEDIMENTSSEDIMENT AND SHELLFISH

INTEGRAL SCIENTISTSSCIENTIST DEVELOPED MONITORING

PROGRAM TO DOCUMENT THE EFFECTIVENESSEFFECTIVENES OF

NATURAL PROCESSESPROCESSE ON ATTENUATION OF CHEMICAL

CONCENTRATIONSCONCENTRATION IN GROUNDWATER AND

DEVELOP SITESPECIFIC MEASURESMEASURE OF CHEMICAL

EXPOSURE THAT COULD NOT BE ACCURATELY

PREDICTED IN RISK ASSESSMENT RESULTSRESULT

INDICATE THAT SEDIMENT AND TISSUE SAMPLING

ARE EFFECTIVE MONITORING ENDPOINTSENDPOINT OF

ECOLOGICAL RISK NATURAL ATTENUATION AND

RECOVERY OF CONTAMINATED GROUNDWATER

DISCHARGE INTO THE MARINE ENVIRONMENT

RESTORATION ALTERNATIVESALTERNATIVE DEVELOPMENT AND

EVALUATIONON BEHALF OF THE GRAND

CALUMET RIVER RESTORATION FUND THE US
FISH AND WILDLIFE SERVICE IS EVALUATING THE

EFFECTSEFFECT OF SEDIMENT CONTAMINATION IN THE

GRAND CALUMET RIVER AND THE POTENTIAL

REMEDIATION AND RESTORATION OF NATURAL

RESOURCE DAMAGESDAMAGE WITHIN SELECTED PORTIONSPORTION

OF THE RIVER INTEGRAL SCIENTISTSSCIENTIST
PROVIDED

TECHNICAL MANAGEMENT AND COORDINATION FOR

THE IMPLEMENTATION OF THE CHEMICAL PHYSICAL

AND TOXICOLOGICAL CHARACTERIZATION OF THE

WEST BRANCH OF THE RIVER THE OBJECTIVE OF

THISTHI STUDY WAS TO CONDUCT BATHYMETRY

SURVEY OF THE RIVER AND TOPOGRAPHIC SURVEY

OF THE RIVERBANKSRIVERBANK AND ADJACENT UPLANDSUPLAND AND

TO FURTHER CHARACTERIZE SURFICIAL AND DEEPER

HISTORICAL SEDIMENTSSEDIMENT WITHIN PORTIONSPORTION OF THE

RIVER

ECOLOGICAL RISK ASSESSMENT AT WOOD

TREATMENT FACILITY INTEGRAL SCIENTISTSSCIENTIST

CONDUCTED AN ECOLOGICAL RISK ASSESSMENT OF

THE AMERICAN CROSSARM AND CONDUIT
FACILITY

AS PART OF CERCLA REMEDIAL INVESTIGATION

AND FEASIBILITY STUDY THE
FACILITY
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MANUFACTURED WOODEN CROSSARMSCROSSARM AND

CONDUITSCONDUIT FOR TELEPHONE POLESPOLE AND PRESSURE

TREATED THE WOOD WITH CHEMICAL

PRESERVATIVES PERIODIC FLOODING OF THE

FACILITY ENHANCED THE MIGRATION OF
PROCESSPROCES

CHEMICALSCHEMICAL INTO SURROUNDING RESIDENTIAL AREASAREA

AND WETLANDS CONTAMINANTSCONTAMINANT OF CONCERN

INCLUDED PENTACHIOROPHENOL POLYCYCLIC

AROMATIC HYDROCARBONSHYDROCARBON PAHSPAH METALSMETAL AND

DIOXINSFURANS MODELING APPROACH WAS

USED TO ASSESSASSES POTENTIAL RISKSRISK TO AQUATIC AND

TERRESTRIAL ECOSYSTEMS THE STRUCTURE AND

FUNCTION OF LARGE WETLAND ON THE SITE WAS

ASSESSED TO EVALUATE POTENTIAL RISKSRISK FROM

CHEMICAL RELEASESRELEASE AND POTENTIAL EFFECTSEFFECT OF

REMEDIAL ACTIONS RESULTSRESULT OF THE RISK

ASSESSMENT SHOWED CONCERNSCONCERN TO BE LOW OVER

MOST OF THE WETLAND AND AQUATIC AREASAREA AND

HELPED FOCUSFOCU REMEDIAL EFFORTSEFFORT ON SMALL AREA

AFFECTED BY DISCHARGESDISCHARGE FROM THE FACILITY

OUTFALL

ECOLOGICAL RISK ASSESSMENT OF WIDESPREAD

MINING IMPACTSIMPACT INTEGRAL SCIENTISTSSCIENTIST

CONDUCTED THE PORTIONSPORTION OF THE ECOLOGICAL RISK

ASSESSMENT FOR THE COEUR DALENE BASIN

DEALING WITH INDIRECT ECOLOGICAL EFFECTSEFFECT OF

RELEASESRELEASE OF MININGRELATED HAZARDOUSHAZARDOU

SUBSTANCES PHYSICAL STRESSORSSTRESSOR ASSOCIATED

WITH HAZARDOUSHAZARDOU SUBSTANCESSUBSTANCE WERE IDENTIFIED

EG RIPARIAN HABITAT DEGRADATION INCREASED

BANK EROSION INCREASED STREAM WATER

TEMPERATURE RISKSRISK TO ECOLOGICAL ENDPOINTSENDPOINT

OF CONCERN WERE QUALITATIVELY EVALUATED FOR

EACH PHYSICAL STRESSOR RESULTSRESULT OF THE RISK

ASSESSMENT WERE USED TO IDENTIFY

APPROPRIATE REMEDIAL MEASURESMEASURE THAT WOULD

ENHANCE THE ABILITY TO RETURN THE AFFECTED

ECOSYSTEMSECOSYSTEM TO ESTABLISHED ECOLOGICAL GOALS

SEDIMENT AND SOURCE LOADING ASSESSMENT

FOR MORE THAN 100
YEARSYEAR THE GRAND CALUMET

RIVER SERVED AS SETTLING POND FOR INDUSTRIAL

RELEASESRELEASE FROM THE INDUSTRIESINDUSTRIE THAT LINED ITS

BANKS INTEGRAL SCIENTISTSSCIENTIST MANAGED THE

PREPARATION OF FASTTRACK WORK PLAN FIELD

SAMPLING PLAN AND INTERPRETATIVE REPORT TO

MEET THE REQUIREMENTSREQUIREMENT OF RCRA CORRECTIVE

ACTION ORDER CHEMICALSCHEMICAL OF CONCERN IN

SEDIMENT INCLUDED METALSMETAL PCBSPCB DIOXINSDIOXIN

PAHSPAH METALSMETAL AND OIL CONSTITUENTS INDICATOR

CHEMICALSCHEMICAL WERE IDENTIFIED TO DELINEATE AREASAREA

AFFECTED BY SITE CHEMICALSCHEMICAL AND DISTINGUISH

HISTORICAL SITE RELEASESRELEASE FROM HISTORICAL AND

ONGOING UPSTREAM LOADING SEDIMENT

PROFILESPROFILE WERE USED TO DEMONSTRATE THE

RELEASE CHRONOLOGY AND THE ISOLATION OF

HISTORICAL DEPOSITSDEPOSIT FROM THE ENVIRONMENTALLY

RELEVANT SEDIMENT INTERFACE IE UPPER 10 CM
OF SEDIMENT ONGOING LOADING FROM STEEL

MANUFACTURERSMANUFACTURER AND VERY LOW NATURAL

SEDIMENTATION RATESRATE WERE DEMONSTRATED TO BE

SERIOUSSERIOU IMPEDIMENTSIMPEDIMENT TO DOWNSTREAM

SEDIMENT
RECOVERY AN INNOVATIVE CHEMICAL

SPECIFIC AND EFFECTSBASED APPROACH WAS

DEVELOPED THAT RELATED STUDY OBJECTIVESOBJECTIVE TO

THE RESTORATION OF THE IMPAIRED USESUSE IN

MANNER CONSISTENT WITH THE REQUIREMENTSREQUIREMENT OF

THE GREAT LAKESLAKE INITIATIVE

REMEDIAL DESIGN OF SEDIMENT CAP THE

THEA FOSSFOS WATERWAY IN TACOMA

WASHINGTON HAS BEEN USED FOR INDUSTRIAL

AND COMMERCIAL
PURPOSESPURPOSE SINCE THE LATE

1800S SEVERAL INDUSTRIESINDUSTRIE HAVE CONTRIBUTED TO

CONTAMINATION OF THE WATERWAY INCLUDING

NONAQUEOUSNONAQUEOU PHASE LIQUID NAPL IN

SEDIMENTS INTEGRAL SCIENTISTSSCIENTIST ASSISTED IN THE

DESIGN EVALUATION FOR PLACEMENT OF 3FOOT

THICK ISOLATION CAP AT THE HEAD OF THE

WATERWAY AND PREPARED THE CONTAMINANT

MOBILITY AND GEOTECHNICAL STUDIESSTUDIE TO EVALUATE

SAND CAP TO PROTECT THE AQUATIC

ENVIRONMENT INTEGRAL SCIENTISTSSCIENTIST ALSO

PREPARED CONCEPTUAL MODEL OF THE DRIVING

MECHANISMSMECHANISM OF THE NAPL
SEEP

AND ASSISTED

IN THE DESIGN EVALUATION OF AN ISOLATION CAP

OVER THISTHI LOCALIZED AREA THE DESIGN AND

CONSTRUCTION OF THE IMPERMEABLE CAP IS THE

FIRST OF ITS KIND IN THE UNITED STATES

COLUMBIA SLOUGH REMEDIAL INVESTIGATION

AND CLEANUPAT FORMER MINING

EQUIPMENT MANUFACTURING SITE ADJACENT TO

THE COLUMBIA SLOUGH REMEDIAL

INVESTIGATION WAS INITIATED TO ADDRESSADDRES METALSMETAL
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PATISPATI AND PCBSPCB IN SEDIMENTSSEDIMENT AND

CHLORINATED SOLVENTSSOLVENT IN UPLAND GROUNDWATER

INTEGRAL SCIENTISTSSCIENTIST MANAGED THE HUMAN

HEALTH AND ECOLOGICAL RISK ASSESSMENTSASSESSMENT FOR

THE PROJECT NEGOTIATED WITH REGULATORS

ASSISTED THE LOCAL AUTHORITY IN REVISING

EXISTING PERMITSPERMIT IDENTIFIED DISPOSAL OPTIONSOPTION

FOR DREDGED SEDIMENT AND WORKED WITH THE

LOCAL ADMINISTRATIVE AUTHORITY FOR THE SLOUGH

TO COMBINE SEDIMENT REMOVAL ACTIVITIESACTIVITIE AT

THE SITE WITH AN ONGOING DRAINAGE CONTROL

DREDGING PROJECT IN THE DOWNSTREAM AREAS

HAVING THE LOCAL AUTHORITY CONDUCT THE WORK

RESULTED IN
SAVINGSSAVING OF 70 TO 80 PERCENT

COMPARED TO SEPARATE PERMITTING AND

EXCAVATION PROJECT INTEGRAL STAFF ARE

CURRENTLY FINALIZING THE RISK ASSESSMENTSASSESSMENT TO

DETERMINE THE RESIDUAL RISK POSED BY

SEDIMENTSSEDIMENT REMAINING IN THE SLOUGH AFTER THE

DREDGING

CHANNEL
DEEPENING IN THE LOWER COLUMBIA

RIVERINTEGRAL SCIENTISTSSCIENTIST MANAGED TECHNICAL

SUPPORT TO THE PORT OF PORTLAND CONCERNING

POSSIBLE IMPACTSIMPACT TO SALMONIDSSALMONID OF THE

COLUMBIA RIVER DEEPENING PROJECT THE

PROJECT TEAM CRITICALLY REVIEWED THE SCIENTIFIC

LITERATURE CONCERNING KEY TECHNICAL ISSUESISSUE AT

THE CENTER OF CONTROVERSY AMONG THE VARIOUSVARIOU

STAKEHOLDERSSTAKEHOLDER AND INTERVENERSINTERVENER FOR THE

DEEPENING PROJECT ISSUESISSUE INCLUDED

HYDRODYNAMICSHYDRODYNAMIC FLOW AND SALINITY

ASSOCIATED WITH CHANNEL DEEPENING

ESTUARINE TURBIDITY MAXIMUM EFFECTSEFFECT OF

TURBIDITY ON SALMON TOXIC CONTAMINANTSCONTAMINANT IN

SEDIMENTSSEDIMENT AND VESSEL WAKESWAKE AND STRANDING

OF JUVENILE FISH THE PROJECT RESULTED IN

RECOMMENDATIONSRECOMMENDATION FOR COSTEFFECTIVE

STRATEGY FOR TECHNICALLY DEFENSIBLE AND

TIMELY RESOLUTION

SEDIMENT TRANSPORT IMPACTSIMPACT ON JUVENILE

SALMON MIGRATION IN THE LOWER SNAKE

RIVERINTEGRAL SCIENTISTSSCIENTIST MANAGED RISK

ASSESSMENT SUPPORT FOR PREDICTIONSPREDICTION OF THE

DOWNSTREAM TRANSPORT OF LAKEBED SEDIMENTSSEDIMENT

DURING THE PROPOSED REMOVAL OF FOUR LOWER

SNAKE RIVER DAMSDAM FOR THE WALLA WALLA

DISTRICT OF THE US ARMY CORPSCORP OF ENGINEERS

THE PROBABLE INCREASE IN SUSPENDED

SEDIMENT CONCENTRATIONSCONCENTRATION DURING SCOUR AS

WELL AS DESORPTION OF SEDIMENTBOUND

CHEMICALSCHEMICAL TO THE WATER COLUMN POSED

POTENTIAL ENVIRONMENTAL IMPACT ANALYSISANALYSI

SHOWED THAT POTENTIAL IMPACTSIMPACT WERE LIMITED

TO POSSIBLE ODOR AND TASTE PROBLEMSPROBLEM WITH

DRINKING WATER SUPPLIES NONE OF THE

CHEMICALSCHEMICAL OF CONCERN REPRESENTED

SUBSTANTIAL HEALTH RISK TO SALMON OR OTHER

AQUATIC SPECIESSPECIE OR TO PEOPLE VIA

CONSUMPTION OF WATER OR FISH

SEDIMENT ASSESSMENT IN THE UPPER CLARK

FORK RIVERA 100MILE REACH OF THE RIVER

BETWEEN BUTTE AND MISSOULA MONTANA WAS

AFFECTED BY LARGELY HISTORICAL RELEASESRELEASE FROM

MINING INTEGRAL SCIENTISTSSCIENTIST DESIGNED AND

IMPLEMENTED FIELD EFFORTSEFFORT MODELED SURFACE

WATER AND SEDIMENT DATA AND CONDUCTED

TECHNICAL EVALUATIONSEVALUATION OF SURFACE WATER

IMPACTS KEY ISSUESISSUE INCLUDED METAL

BIOAVAILABILITY METAL MOBILIZATION
DURING

STORM EVENTSEVENT AND TEMPORAL CHANGESCHANGE TO

BASELINE CONDITIONS

PREREMEDIAL
DESIGN IN HYLEBOSHYLEBO

WATERWAY INDUSTRIAL AND URBAN ACTIVITIESACTIVITIE

RESULTED IN THE ACCUMULATION OF WIDE RANGE

OF ANTHROPOGENIC CHEMICALSCHEMICAL SUCH AS HEAVY

METALSMETAL PCBSPCB AND CHLORINATED HYDROCARBONSHYDROCARBON

IN HYLEBOSHYLEBO WATERWAYSWATERWAY INTERTIDAL AND

SUBTIDAL SEDIMENTS INTEGRAL SCIENTISTSSCIENTIST LED THE

MULTIYEAR SEDIMENT ASSESSMENT PORTION OF

THE HYLEBOSHYLEBO WATERWAY PREREMEDIAL DESIGN

UNDER CERCLA SEVERAL SAMPLING ROUNDSROUND

AND SEDIMENT PROFILE IMAGING SURVEY WERE

PERFORMED TO DEFINE THE VERTICAL AND

HORIZONTAL EXTENT OF CHEMICAL CONTAMINATION

DESPITE NOT HAVING CLEAR ROAD MAP FOR

EVALUATING INTEGRATING AND DEFINING

POTENTIAL REMEDIAL ACTION AND NATURAL

RECOVERY AREASAREA INTEGRAL STAFF WERE ABLE TO

INTEGRATE THE DATA AND NOT ONLY RECOMMEND

REMEDIAL ACTION PLAN THAT SATISFIED THE

OBJECTIVESOBJECTIVE OF THE PREREMEDIAL DESIGN BUT
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ALSO IDENTIFY RESPONSIBLE PARTIESPARTIE AT THE MOUTH

AND HEAD OF THE WATERWAY

PORTLAND SHIPYARD SEDIMENT REMEDIAL

INVESTIGATION AND FEASIBILITY STUDY
INTEGRAL SCIENTISTSSCIENTIST PERFORMED SEDIMENT

EVALUATION AT THE PORTLAND SHIPYARD TO

EVALUATE THE DISTRIBUTION OF CHEMICALSCHEMICAL OF

CONCERN AND BIOLOGICAL EFFECTS SEDIMENT

TOXICITY TESTSTEST WERE CONDUCTED AT 55 SURFACE

SEDIMENT LOCATIONSLOCATION USING HYALELLA AZTECA

CHIRONOMUSCHIRONOMU TEN TENSTEN AND MICROTOX

SUBSURFACE CORESCORE WERE COLLECTED AT OVER

DOZEN SITES SEDIMENT PROFILE IMAGING

SURVEY WAS CONDUCTED TO EVALUATE SANDBLAST

GRIT DISTRIBUTION AND THE HEALTH OF THE

BIOLOGICAL ECOSYSTEM SITESPECIFIC APPARENT

EFFECTSEFFECT THRESHOLD VALUESVALUE WERE DEVELOPED TO

ESTABLISH PRELIMINARY SEDIMENT QUALITY

STANDARDSSTANDARD FOR SITE SEDIMENTS INTEGRAL WAS

SUCCESSFUL IN COMPLETING THISTHI PROJECT FROM

WORK PLAN INITIATION TO FINAL REPORTING

WITHIN THE REQUESTED TIME OF FOUR MONTHS

PORTLAND HARBOR SEDIMENT REMEDIAL

INVESTIGATIONA 55MILE STRETCH OF THE

WILLAMETTE RIVER IN PORTLAND OREGON WAS

LISTED AS SUPERFUND SITE IN 2000 SEDIMENTSSEDIMENT

IN THISTHI HEAVILY INDUSTRIALIZED SEGMENT OF THE

RIVER HAVE BEEN CONTAMINATED WITH PCBSPCB
PAHSPAH HEAVY METALSMETAL AND OTHER HAZARDOUSHAZARDOU

SUBSTANCESSUBSTANCE FROM HISTORICAL ARID ONGOING

SOURCES INTEGRAL SCIENTISTSSCIENTIST ARE PERFORMING

REMEDIAL
INVESTIGATION TO ASSIST THE LOWER

WILLAMETTE
GROUP LWG AND EPA IN MAKING

CLEANUP DECISIONSDECISION FOR THISTHI COMPLEX RIVER

SYSTEM FOR THE PORTLAND HARBOR RI RESEARCH

HAS INCLUDED JUVENILE SALMONID RESIDENCY

STUDY USING RADIOTAGGING SEDIMENT PROFILE

IMAGING SURVEY MULTIBEAM BATHYMETRY

SURVEY AND AN INTEGRATION OF HISTORICAL

BATHYMETRIC DATA WITH SEDIMENT TREND

ANALYSISANALYSI RESULTSRESULT TO EXAMINE PHYSICAL

TRANSPORT PROCESSES INTEGRAL LED AN EXTENSIVE

FISH TISSUE COLLECTION AND ANALYSISANALYSI EFFORT TO

SUPPORT THE ECOLOGICAL AND HUMAN HEALTH

RISK ASSESSMENTSASSESSMENT AN RI WORK PLAN WILL BE

FINALIZED SOON THAT WILL HELP THE LWG AND
EPA

TO DETERMINE THE NATURE AND EXTENT OF

CONTAMINATION AND TO ASSESSASSES RELATED RISKSRISK TO

HUMAN HEALTH AND THE ENVIRONMENT

PSDDA DISPOSAL SITE MONITORINGSINCE

THE 1980S1980 INTEGRAL SCIENTISTSSCIENTIST HAVE PROVIDED

TECHNICAL ASSISTANCE FOR FEDERAL DREDGED

MATERIAL CHARACTERIZATIONSCHARACTERIZATION THROUGHOUT

WESTERN WASHINGTON WORK HAS INVOLVED

GRAB AND CORING PROGRAMSPROGRAM CHEMICAL AND

BIOLOGICAL TESTING OF SEDIMENT CORESCORE CRAB

SURVEYSSURVEY IN GRAYSGRAY HARBOR AND IDENTIFICATION

OF NEW CHEMICAL CONTAMINANTSCONTAMINANT THAT MAY POSE

BIOACCUMULATION RISKS

DUWAMISH RIVER SLIP SEDIMENT REMEDIAL

INVESTIGATION AND EECATHISEECATHI INDUSTRIAL

SLIP ON THE DUWAMISH RIVER IN SEATTLE

WASHINGTON IS CONTAMINATED WITH PCBSPCB AND

OTHER ORGANIC COMPOUNDSCOMPOUND FROM HISTORICAL

SOURCES INTEGRAL SCIENTISTSSCIENTIST ARE LEADING

MULTIYEAR INVESTIGATION OF SEDIMENT QUALITY

WITHIN THE SLIP AS WELL AS POTENTIAL UPLAND

SOURCESSOURCE OF THE CONTAMINATION ANDWILL

PERFORM THE UPCOMING EFCA INTEGRAL IS

ALSO
PROVIDING STRATEGIC AND TECHNICAL

SUPPORT TO THE CITY OF SEATTLE AND IS ALSO

INVESTIGATING SEATTLE CITY LIGHTSLIGHT LIABILITY FOR

SEDIMENT REMEDIATION IN THE SLIP

PUGET SOUND CONFINED DISPOSAL SITE STUDY

PROGRAMMATIC ENVIRONMENTAL IMPACT

STATEMENT THISTHI INNOVATIVE PROGRAM

EVALUATED THE DEVELOPMENT OF MULTIUSER

DISPOSAL SITESSITE MUDSMUD FOR CONTAMINATED

SEDIMENTSSEDIMENT FROM MULTIPLE SOURCESSOURCE THROUGHOUT

PUGET SOUND INTEGRAL SCIENTISTSSCIENTIST PREPARED THE

PROGRAMMATIC INTERAGENCY EIS THAT

ADDRESSED UPLAND NEARSHORE AND AQUATIC

DISPOSAL OPTIONS THE PROGRAMMATIC PHASE

FOCUSED ON THE EVALUATION OF NEED AND

DISPOSAL ALTERNATIVESALTERNATIVE AND THE DEVELOPMENT

OF SITING CRITERIA FOR MUDSMUD FACILITIES
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KEY PERSONNEL

INTEGRAL SCIENTISTSSCIENTIST AND ENGINEERSENGINEER PROVIDE

SEDIMENT MANAGEMENT SUPPORT FROM THE EARLY

STAGESSTAGE OF SITE ASSESSMENT PLANNING AND STRATEGY

DEVELOPMENT THROUGH CONSTRUCTION OVERSIGHT

DR LUCINDA JACOBSJACOB SPECIALIZESSPECIALIZE IN SEDIMENT

CHEMISTRY AND HAS DIRECTED SEDIMENT

INVESTIGATIONSINVESTIGATION THAT INTEGRATED CHEMICAL DATA

WITH EFFECTSBASED TESTING TO DERIVE SITESPECIFIC

CLEANUP LEVELS DR LES WILLIAMSWILLIAM SPECIALIZESSPECIALIZE IN

THE RISKBASED MANAGEMENT OF CONTAMINATED

AQUATIC AND SEDIMENT SYSTEMSSYSTEM AND HAS

DEVELOPED RISKBASED SOLUTIONSSOLUTION FOR WIDE

VARIETY OF PROBLEMSPROBLEM FACED BY PORTSPORT HARBORSHARBOR

AND WATERWAYBASED INDUSTRIES MARK

HERRENKOHI MS PEG PG IS AN

ENVIRONMENTAL SCIENTIST AND AQUATIC

GEOCHEMIST WHO SPECIALIZESSPECIALIZE IN DEVELOPING AND

EVALUATING SEDIMENT REMEDIAL ALTERNATIVES HIS

EXPERIENCE INCLUDESINCLUDE EVALUATING CAP STABILITY

AND LONGTERM CONTAMINANT MOBILITY

CONSTRUCTION OVERSIGHT FOR DREDGING AND

CAPPING PROJECTS GENE REVELASREVELA MS IS AN

EXPERT IN THE USE OF SEDIMENT PROFILE IMAGING

FOR CHARACTERIZING DISPOSAL SITESSITE AND BENTHIC

HABITATS HE HAS APPLIED THISTHI TECHNOLOGY AT

FRESHWATER ESTUARINE AND MARINE SITESSITE

THROUGHOUT THE US CANADA AND IN EUROPE

BETSY DAY MS HAS EXTENSIVE STRATEGIC

PLANNING CAPABILITIESCAPABILITIE HAVING SERVED AS PROJECT

MANAGER AND TECHNICAL ADVISOR FOR SEVERAL

CONTAMINATED SEDIMENT REMEDIAL

INVESTIGATIONSINVESTIGATION AT CERCLA SITES SANDY

BROWNING IS MARINE SCIENTIST WHO HAS

MANAGED NUMEROUSNUMEROU SEDIMENT INVESTIGATIONSINVESTIGATION

INCLUDING FEDERAL AND PRIVATE DREDGED MATERIAL

CHARACTERIZATIONSCHARACTERIZATION AND MONITORING ASSOCIATED

WITH PUGET SOUND DREDGED MATERIAL DISPOSAL

SITES

FOR MORE INFORMATION ABOUT OUR STAFF AND

EXPERIENCE PLEASE VISIT OUR WEBSITE AT

WWWINTEGRALCORPCO
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ENVIRONMENTAL ENGINEERING
AND REMEDIATION

INTEGRALSINTEGRAL ENGINEERSENGINEER AND SCIENTISTSSCIENTIST WORK TOGETHER TO

IDENTIFY COSTEFFECTIVE REMEDIESREMEDIE FOR CONTAMINATED

SOIL WATER AND SEDIMENTS INTEGRALSINTEGRAL SCIENTISTSSCIENTIST

STRIVE TO IDENTIFY PERMANENT SOLUTIONSSOLUTION THAT ACHIEVE

RISKBASED GOALSGOAL AND MINIMIZE RESIDUAL LIABILITY

FOR MANY PROJECTSPROJECT INTEGRALSINTEGRAL ROLE HAS BEEN TO

PERFORM ENGINEERING FEASIBILITY STUDIESSTUDIE THAT

INTEGRATE SITE CHARACTERIZATION DATA FATE AND

TRANSPORT CONSIDERATIONSCONSIDERATION AND RISKBASED CLEANUP

GOALSGOAL TO IDENTIFY AN APPROPRIATE SITE REMEDY THAT IS

PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT

INTEGRALSINTEGRAL STAFF IS ALSO WELL VERSED IN INNOVATIVE

TECHNOLOGIESTECHNOLOGIE FOR SITE RERNEDIATION AND HAS

DEVELOPED AND IMPLEMENTED NUMEROUSNUMEROU LABORATORY

AND FIELDSCALE
PILOT

STUDIESSTUDIE TO EVALUATE THE

EFFECTIVENESSEFFECTIVENES OF POTENTIAL REMEDIAL TECHNOLOGIESTECHNOLOGIE

UNDER SITESPECIFIC CONDITIONS ITS SCIENTISTSSCIENTIST FOCUSFOCU

ON PROVIDING UNBIASED ASSESSMENTSASSESSMENT AND IDENTIFYING

COSTEFFECTIVE SOLUTIONSSOLUTION THAT FREQUENTLY INCORPORATE

NATURAL ATTENUATION TARGETED SOURCE REMOVALSREMOVAL TO

ACHIEVE SITESPECIFIC DEANUP GOALSGOAL AND OTHER LOWER

COST REMEDIAL STRATEGIES INTEGRAL HAS NO VESTED

INTEREST IN SPECIFIC REMEDIAL TECHNOLOGIESTECHNOLOGIE AND DOESDOE

NOT CONSTRUCT REMEDIAL SYSTEMS ONCE REMEDY HAS

BEEN SELECTED INTEGRAL CAN PROVIDE REMEDIAL DESIGN

OVERSIGHT TO ENSURE THAT THE FINAL PROJECT MEETSMEET THE

OVERALL REMEDIAL OBJECTIVES

SERVICESSERVICE

FEASIBILITY STUDIESSTUDIE AND CORRECTIVE ACTION

PLANSPLAN INTEGRAL SCIENTISTSSCIENTIST HAVE PREPARED

NUMEROUSNUMEROU FEASIBILITY STUDIESSTUDIE AND CORRECTIVE

ACTION PLANSPLAN FOR FEDERAL AND STATELEAD

SUPERFUND SITESSITE RCRA SITESSITE AND SITESSITE MANAGED
UNDER VOLUNTARY CLEANUP AND BROWNFIELD

PROGRAMS THESE STUDIESSTUDIE RANGE IN COMPLEXITY

FROM FOCUSED
FEASIBILITY

STUDIESSTUDIE THAT TARGET

RAPID REMEDY SELECTION TO MULTIFACETED STUDIESSTUDIE

THAT INCORPORATE FUTURE LAND USE CONSIDERATIONSCONSIDERATION

RISKBASED CLEANUP GOALSGOAL AND DETAILED

TECHNOLOGY REVIEW

SOIL GROUNDWATER AND SEDIMENT REMEDIATION

STRATEGIESINTEGRAL HAS EXTENSIVE EXPERIENCE

IN EVALUATING INNOVATIVE TECHNOLOGIESTECHNOLOGIE AND

REMEDIAL STRATEGIESSTRATEGIE TO ADDRESSADDRES BROAD
ARRAY OF

CONTAMINANT TYPESTYPE RANGING FROM HIGHLY TOXIC

RECALCITRANT ORGANIC CHEMICALSCHEMICAL SUCH AS

DIOXINSFURANSDIOXINSFURAN AND PCBSPCB TO INORGANIC TRACE

METALSMETAL SUCH AS ARSENIC LEAD AND CADMIUM

INTEGRALSINTEGRAL STAFF INCLUDESINCLUDE SPECIALISTSSPECIALIST IN SEDIMENT

REMEDIATION IN SITU SOIL AND GROUNDWATER

TREATMENT AND MITIGATION OF MININGRELATED

IMPACTS

BENCH AND PILOTSCALE TREATABILITY TESTING

INTEGRAL PERSONNEL HAVE CONDUCTED NUMEROUSNUMEROU
BENCH AND PILOTSCALE TESTSTEST TO EVALUATE THE

FEASIBILITY OF TREATMENT TECHNOLOGIESTECHNOLOGIE FOR SOILSSOIL

GROUNDWATER AND SEDIMENT APPLICATIONS

INTEGRALSINTEGRAL APPROACH TO
TREATABILITY TESTING

DESIGN BEGINSBEGIN WITH IDENTIFYING CLEAR OBJECTIVESOBJECTIVE

THEN DEVELOPING TARGETED STUDY DESIGN TO

MEET THESE OBJECTIVESOBJECTIVE EFFICIENTLY INTEGRAL HAS

ALSO PROVIDED THIRDPARTY REVIEW AND TESTING OF

STUDY DESIGNSDESIGN PREPARED FOR ITS CLIENTSCLIENT BY THEIR

VENDORSVENDOR OR OTHER CONSULTANTS

REMEDIATION SYSTEM AUDITSAUDIT AND

OPTIMIZATION SUCCESSFUL REMEDIATION DOESDOE

NOT END WITH INSTALLATION OF REMEDIATION

SYSTEM INTEGRALSINTEGRAL TEAM OF ENGINEERSENGINEER AND

SCIENTISTSSCIENTIST POSSESSPOSSES THE TECHNICAL TOOLSTOOL NEEDED TO

ASSIST ITS CLIENTSCLIENT IN ENSURING THAT THEIR REMEDIAL

SYSTEMSSYSTEM ARE OPERATING EFFECTIVELY INTEGRALSINTEGRAL

AUDITSAUDIT COMPARE SITE ENVIRONMENTAL DATA AGAINST

REMEDIATION GOALSGOAL TO EVALUATE PROGRESSPROGRES AND

IDENTIFY POTENTIAL PROBLEMS SYSTEM PROCESSPROCES
DATA ARE EVALUATED TO IDENTIFY OPERATIONAL

INEFFICIENCIES THESE FINDINGSFINDING ALONG WITH

REGULATORY CHANGESCHANGE AND ADVANCESADVANCE IN

REMEDIATION TECHNOLOGY ARE CONSIDERED

TOGETHER TO IDENTIFY STRATEGIESSTRATEGIE FOR
IMPROVING

REMEDIATION PERFORMANCE AND REDUCING COSTS

REMEDIATION DESIGN OVERSIGHTINTEGRALSOVERSIGHTINTEGRAL

SCIENTISTSSCIENTIST AND ENGINEERSENGINEER PROVIDE REMEDIAL

DESIGN OVERSIGHT TO ENSURE THAT THE FINAL DESIGN

WILL MEET THE OBJECTIVESOBJECTIVE ESTABLISHED FOR THE

SYSTEM THEY COORDINATE THE ACTIVITIESACTIVITIE OF

DESIGNERSDESIGNER VENDORSVENDOR REGULATORSREGULATOR AND THE

COMMUNITY TO FACILITATE THE DESIGN PROCESSPROCES AND

EXPEDITE PROJECT IMPLEMENTATION

COST ESTIMATIONINTEGRAL ENGINEERSENGINEER DEVELOP

PROJECT COST ESTIMATESESTIMATE FOR ENVIRONMENTAL

REMEDIATION SYSTEMSSYSTEM TO SUPPORT FEASIBILITY

STUDY ANALYSESANALYSE COST ALLOCATION PROJECTSPROJECT AND

LIABILITY ASSESSMENTS THEY ARE EXPERIENCED IN

PROVIDING COMPARATIVE COST ANALYSESANALYSE OF

TREATMENT TECHNOLOGIESTECHNOLOGIE TO ASSIST THEIR CLIENTSCLIENT IN

DECISION ANALYSES
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SELECTED EXPERIENCE

PULP MILL CLOSURE AND CLEANUPINTEGRAL IS

CURRENTLY PROVIDING PROGRAM MANAGEMENT FOR

STRATEGIC PLANNING SITE ASSESSMENT

ENVIRONMENTAL MANAGEMENT AND REGULATORY

AND PUBLIC RELATIONSRELATION SUPPORT FOR DISMANTLING

AND REMEDIATION OF MAJOR PULP MILL IN PORT

ANGELESANGELE WASHINGTON THE PROJECT IS OCCURRING

UNDER THE CLOSE SCRUTINY OF STATE AND FEDERAL

AGENCIESAGENCIE THE LOCAL TRIBAL GOVERNMENT AND

ENVIRONMENTAL
GROUPSGROUP AND INTEGRALSINTEGRAL SCIENTISTSSCIENTIST

HAVE PLAYED CRITICAL ROLE IN GAINING CONSENSUSCONSENSU

AMONG THE VARIOUSVARIOU STAKEHOLDERSSTAKEHOLDER AND KEEPING

THE CLEANUP ON TRACK INTERIM REMEDIAL

MEASURESMEASURE ARE CURRENTLY BEING CONDUCTED TO

FURTHER STREAMLINE THE CLEANUP INTEGRAL IS

CONDUCTING REMEDIAL INVESTIGATIONSINVESTIGATION AND

FEASIBILITY STUDIESSTUDIE RIFSRIF TO ADDRESSADDRES RESIDUAL

CONTAMINATION ASSOCIATED WITH THE UPLAND SOILSSOIL

AND GROUNDWATER AND THE MARINE SEDIMENTSSEDIMENT

ADJACENT TO THE SITE THE SITE INCLUDESINCLUDE VARIETY

OF CONTAMINANTSCONTAMINANT INCLUDING DIOXINSFURANSDIOXINSFURAN

SEMIVOLATILE ORGANICSORGANIC METALSMETAL AND PETROLEUM

HYDROCARBONS

REMEDIAL DESIGN OF SEDIMENT CAPTHE THEA

FOSSFOS WATERWAY IN TACOMA WASHINGTON HAS

BEEN USED FOR INDUSTRIAL AND COMMERCIAL

PURPOSESPURPOSE SINCE THE LATE 1800S SEVERAL

INDUSTRIESINDUSTRIE HAVE CONTRIBUTED TO CONTAMINATION OF

THE
WATERWAY INCLUDING NONAQUEOUSNONAQUEOU PHASE

LIQUID NAPL IN SEDIMENTS INTEGRAL SCIENTISTSSCIENTIST

ASSISTED IN THE DESIGN EVALUATION FOR PLACEMENT

OF 3FOOT THICK ISOLATION CAP AT THE HEAD OF THE

WATERWAY AND PREPARED THE CONTAMINANT

MOBILITY AND GEOTECHNICAL STUDIESSTUDIE TO EVALUATE

SAND CAP TO PROTECT THE AQUATIC ENVIRONMENT

INTEGRAL SCIENTISTSSCIENTIST ALSO PREPARED CONCEPTUAL

MODEL OF THE DRIVING MECHANISMSMECHANISM OF THE NAPL

SEEP AND ASSISTED IN THE DESIGN EVALUATION OF AN

ISOLATION
CAP OVER THISTHI LOCALIZED AREA THE

DESIGN AND CONSTRUCTION OF THE IMPERMEABLE

CAP IS THE FIRST OF ITS KIND IN THE UNITED STATES

CORRECTIVE ACTION PLAN AT PAPER PRODUCTSPRODUCT

SITETHE RCRA PERMIT FOR PAPER PRODUCTSPRODUCT

MANUFACTURING FACILITY IN NORTH CAROLINA CALLED

FOR AN AGGRESSIVE AND COSTLY DUALPHASE

GROUNDWATER AND SOIL VAPOR EXTRACTION AND

TREATMENT SYSTEM TO TREAT LOW CONCENTRATIONSCONCENTRATION OF

SOLVENTSSOLVENT IN GROUNDWATER INTEGRAL STAFF

REDESIGNED THE REMEDY BASED ON ENHANCED

NATURAL ATTENUATION AND PROVIDED CRITICAL

TECHNICAL
SUPPORT IN SECURING RCRA PERMIT

MODIFICATION FOR THE REVISED CORRECTIVE ACTION

PLAN THISTHI INCLUDED PREPARING TECHNICAL STUDIESSTUDIE

DEMONSTRATING THAT ENHANCED NATURAL

ATTENUATION WOULD BE SUFFICIENT TO MEET

REMEDIATION OBJECTIVESOBJECTIVE DEVELOPING CORRECTIVE

ACTION MONITORING PLAN AND OVERSEEING

IMPLEMENTATION OF THE ENHANCED NATURAL

ATTENUATION SYSTEM IN THE FIELD

SEDIMENT REMEDIATION OF INDUSTRIAL RIVER

SLIPINTEGRAL SCIENTISTSSCIENTIST ARE LEADING MULTI

YEAR INVESTIGATION OF SEDIMENT QUALITY IN THISTHI

INDUSTRIAL
SLIP ON THE LOWER DUWAMISH

WATERWAY LDW IN SEATTLE WASHINGTON SLIP

IS ONE OF THE EARLY ACTION SITESSITE BEING

CONSIDERED FOR CLEANUP AS PART OF THE OVERALL

REMEDIAL INVESTIGATION FOR THE WATERWAY
CURRENT AND HISTORIC SOURCESSOURCE OF POINT AND NON

POINT POLLUTION HAVE BLANKETED THISTHI
SLIP WITH

P5CSP5C AND OTHER ORGANIC COMPOUNDS AFTER

COMPLETING COMPREHENSIVE REVIEW OF EXISTING

DATA ON THE
SLIP AS WELL AS POTENTIAL UPLAND

SOURCESSOURCE OF CONTAMINATION INTEGRAL IS

CONDUCTING SEDIMENT SAMPLING PROGRAM TO

DELINEATE AREASAREA REQUIRING REMEDIATION INTEGRAL

IS ALSO PROVIDING STRATEGIC OVERSIGHT AND

TECHNICAL SUPPORT TO THE CITY OF SEATTLE ON THE

LDW CERCLA CLEANUP PROGRAM

KEY PERSONNEL

REID CARSCADDEN PE IS PROFESSIONAL ENGINEER

WITH 17 YEARSYEAR OF ENVIRONMENTAL REMEDIATION

GEOTECHNICAL AND GENERAL CIVIL ENGINEERING

EXPERIENCE HE HAS SERVED AS PROJECT MANAGER OR

TASK LEAD FOR SITE CHARACTERIZATION STUDIESSTUDIE FEASIBILITY

STUDIESSTUDIE ENGINEERING DESIGN AND CONSTRUCTION FOR

BROAD RANGE OF ENVIRONMENTAL REMEDIATION PROJECTS

TODD MARTIN MS PE IS HYDROGEOCHENIIST

SPECIALIZING IN ENVIRONMENTAL ENGINEERING THE

TRANSPORT AND FATE OF INORGANIC AND ORGANIC

CHEMICALSCHEMICAL IN THE ENVIRONMENT AND REMEDIATION

ALTERNATIVESALTERNATIVE ANALYSIS HE HAS SUBSTANTIAL EXPERIENCE

CONDUCTING REMEDIAL INVESTIGATIONSINVESTIGATION AND
FEASIBILITY

STUDIESSTUDIE RJFSSRJFS FOR TERRESTRIAL AND GROUNDWATER

SYSTEMSSYSTEM BENCH AND PILOTSCALE TREATABILITY STUDIESSTUDIE

AND ENGINEERING COST ANALYSIS MARK ILERRENKOHI

MS PEG PG IS AN ENVIRONMENTAL SCIENTIST AND

AQUATIC SCIENTIST WITH EXPERTISE IN DEVELOPING AND

EVALUATING SEDIMENT REMEDIATION PROJECTSPROJECT INCLUDING

EVALUATING SEDIMENT CAP STABILITY LONGTERM

CONTAMINANT MOBILITY CONSTRUCTION OVERSIGHT FOR

DREDGING AND CAPPING PROJECTSPROJECT AND EVALUATION OF

ENVIRONMENTAL IMPACTSIMPACT AND MITIGATION MEASURESMEASURE FOR

DISPOSAL OF DREDGED MATERIAL WILLIAM LOCKE MS
PE IS HYDROLOGIST AND REGISTERED CIVIL ENGINEER

MERCER ISLAND WASHINGTON

206 2309600
OLYMPIA WASHINGTON

360 7053534
BOULDER COLORADO

303 4445677
PORTLAND OREGON ANNAPOLISANNAPOLI MAIYLAND

503 2845545 410 7981330
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INTEGRAL CONSULTING INC

WHO SPECIALIZESSPECIALIZE IN APPLYING PHYSICAL CHEMICAL AND

QUANTITATIVE APPROACHESAPPROACHE TO EVALUATING FLUID FLOW

CHEMICAL MIGRATION AND CHEMICAL ATTENUATION IN THE

ENVIRONMENT HE HAS EXTENSIVE EXPERIENCE

DESIGNING REMEDIAL EVALUATIONSEVALUATION AND PREPARING

ENGINEERING FEASIBILITY STUDIESSTUDIE FOR SOIL GROUNDWATER

AND SURFACE WATER NICK VARNUM MS RG IS

REGISTERED PROFESSIONAL GEOLOGIST WITH 20 YEARSYEAR OF

EXPERIENCE IN THE ASSESSMENT OF HYDROGEOLOGY

AQUEOUSAQUEOU GEOCHEMISTRY AND
TRANSPORT AND FATE OF

CHEMICALSCHEMICAL IN HYDROGEOLOGIC SYSTEMS HE HAS

PROVIDED COMPREHENSIVE SERVICESSERVICE FROM INITIAL SITE

RESEARCH AND HISTORICAL REVIEWSREVIEW THROUGH SITE

CHARACTERIZATION AND ANALYSISANALYSI OF REMEDIAL OPTIONSOPTION

AND ULTIMATELY TO THE DESIGN CONSTRUCTION AND

IMPLEMENTATION OF FINAL CORRECTIVE ACTIONS BETSY

DAY MS BRINGSBRING 18 YEARSYEAR OF EXPERIENCE DIRECTING

HIGHLY VISIBLE CLEANUP INVESTIGATIONSINVESTIGATION AND SEDIMENT

ASSESSMENT WORK HER PROFESSIONAL STRENGTHSSTRENGTH ARE IN

STRATEGIC MANAGEMENT AND TECHNICAL OVERSIGHT OF

CONTAMINATED SEDIMENT SITES MS DAY ROUTINELY

PROVIDESPROVIDE SENIORLEVEL CONSULTATION FOR SEDIMENT

INVESTIGATION CLEANUP AND ALLOCATION PROJECTSPROJECT ON

BEHALF OF PRIVATE CLIENTSCLIENT AND REGULATORY AGENCIES

GENE REVELASREVELA MS SENIOR AQUATIC SCIENTIST IS

REGIONAL EXPERT ON CONTAMINATED SEDIMENT AND

DREDGED MATERIAL MANAGEMENT ISSUES HE IS ONE OF

THE FEW NORTH AMERICAN
EXPERTSEXPERT IN THE USE OF

SEDIMENTPROFILE IMAGE TECHNOLOGY FOR

CHARACTERIZING DREDGED MATERIAL DISPOSAL SITESSITE AND

BENTHIC HABITATSHABITAT AND HAS APPLIED THISTHI TECHNOLOGY AT

FRESHWATER ESTUARINE AND MARINE SITESSITE THROUGHOUT

THE UNITED STATESSTATE CANADA AND IN EUROPE KEITH

PINE MS PC IS SENIOR GEOLOGIST WITH EXPERTISE

DIRECTING NUMEROUSNUMEROU MULTIMEDIA RIIFSSRIIFS AND

REMEDIAL DESIGNSDESIGN AT DOZENSDOZEN OF NPL SITESSITE IN

WASHINGTON OREGON AND CALIFORNIA HE HAS

MANAGED AND PARTICIPATED IN SEDIMENT

INVESTIGATIONSINVESTIGATION INVOLVING WOODTREATING CHEMICALSCHEMICAL

MINING WASTESWASTE PULP MILL WASTESWASTE AND SMELTER

WASTES

MERCER ISLAND WASHINGTON OLYMPIA WASHINGTON

206 2309600 360 7053534
BOULDER COLORADO

303 4445677
PORNAND OREGON ANNAPOLISANNAPOLI MAYAND

503 2845545 410 7981330
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APPENDIX
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TNTEGRAL CONSULTING INC 20040603SLIP WORK PLANDOC
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LOWER DUWAMISH WATERWAY SLIP EARLY ACTION AREA

REVISED WORK PLAN FOR INVESTIGATION TASKSTASK
JUNE 2004

BETSY DAY

PRINCIPAL SCIENTIST

PROFESSIONAL PROFILE

MS BETSY DAY PREVIOUSLY STRIPLIN PRINCIPAL SCIENTIST AT INTEGRAL IS RECOGNIZED LEADER OF

SEDIMENT CLEANUP INVESTIGATIONSINVESTIGATION IN MARINE RIVERINE AND ESTUARINE ENVIRONMENTSENVIRONMENT IN THE PACIFIC

NORTHWEST HER PROFESSIONAL STRENGTHSSTRENGTH ARE IN STRATEGIC MANAGEMENT AND TECHNICAL OVERSIGHT OF

CONTAMINATED SEDIMENT SITES MS DAY ROUTINELY PROVIDESPROVIDE SENIORLEVEL CONSULTATION FOR SEDIMENT

INVESTIGATION CLEANUP AND ALLOCATION PROJECTSPROJECT ON BEHALF OF PRIVATE CLIENTSCLIENT AND
REGULATORY

AGENCIES DURING HER 18 YEARSYEAR OF EXPERIENCE SHE HAS DIRECTED VARIETY OF HIGHLY VISIBLE
CLEANUP

INVESTIGATIONSINVESTIGATION AND SEDIMENT ASSESSMENT ACTIVITIESACTIVITIE INCLUDING THE HYLEBOSHYLEBO WATERWAY TACOMA
WA PORTLAND HARBOR OR AND SLIP DUWAMISH RIVER SEATTLE WA SHE HAS ALSO

CONDUCTED DREDGED MATERIAL CHARACTERIZATIONSCHARACTERIZATION FOR PRIVATE CLIENTSCLIENT AND DIRECTED THE WASHINGTON
STATE DEPARTMENT OF NATURAL RESOURCESRESOURCE DREDGING PROGRAM IN THE

EARLY 1990S MS DAY HAS

PROVIDED INPUT TO VARIETY OF OTHER CONTAMINATED SEDIMENT AND DREDGED MATERIAL

CHARACTERIZATION PROJECTSPROJECT IN PUGET SOUND WASHINGTON AND HOLDSHOLD SENIOR TECHNICAL ADVISORY

ROLE WITH THE CITY OF SEATTLE FOR ITS SEDIMENT CLEANUP EFFORTSEFFORT IN THE DUWAMISH RIVER

CREDENTIALSCREDENTIAL AND PROFESSIONAL HONORSHONOR

MS MARINE BIOLOGY UNIVERSITY OF VICTORIA

BA BIOLOGY UNIVERSITY OF VERMONT

PACIFIC ESTUARINE RESEARCH SOCIETY

SOCIETY OF ENVIRONMENTAL
TOXICOLOGY AND CHEMISTRY

HAZARDOUSHAZARDOU WASTE OPERATIONSOPERATION AND EMERGENCY RESPONSE 40HOUR CERTIFICATION

RELEVANT EXPERIENCE

STRATEGIC PROJECT MANAGEMENT

PORTLAND HARBOR CERCLA RIIFSRIIF PORTLAND OREGON PROVIDESPROVIDE STRATEGIC GUIDANCE AND TECHNICAL

OVERSIGHT FOR THE PORTLAND HARBOR REMEDIAL
INVESTIGATION ON BEHALF OF THE LOWER WILLAMETTE

PRP GROUP TASKSTASK INCLUDE COORDINATING THE EFFORTSEFFORT OF AN RIFSRIF CONSULTANT TEAM AND LEADING THE

TECHNICAL ELEMENTSELEMENT OF THE RI IN 20012002 LED DEVELOPMENT OF THE PROGRAMMATIC WORK PLAN

KCSIIP4 56207
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LOWER DUWAMISH WATERWAY SLIP EARLY ACTION AREA

REVISED WORK PLAN FOR INVESTIGATION TASKSTASK
JUNE 2004

AND PROVIDED SENIOR TECHNICAL OVERSIGHT TO THE ROUND FIELD SAMPLING PLAN AND QAPP LEADSLEAD

NEGOTIATIONSNEGOTIATION ON NATURE AND EXTENT AND SOURCE IDENTIFICATION ISSUES

CITY OF SEATTLE TECHNICAL CONSULTANT SEATTLE WA SERVESSERVE AS STRATEGIC CONSULTANT TO THE CITY OF

SEATTLE ON TECHNICAL AND POLICY ISSUESISSUE RELATED TO THE CITYSCITY LIABILITY FOR SEDIMENT CLEANUP IN THE

DUWAMISH RIVER SEATTLE WA

PORT OF PORTLAND TECHNICAL CONSULTANT PORTLAND OREGON SERVED AS TECHNICAL PROJECT MANAGER FOR

THE PORT OF PORTLAND ON PORTLAND HARBOR CONTAMINATED SEDIMENT ISSUESISSUE PRIOR TO THE
LISTING OF THE

SITE ON THE NPL REPRESENTED THE PORT IN ODEQSODEQ DEVELOPMENT OF THE PORTLAND HARBOR

SEDIMENT MANAGEMENT PLAN 1999 AND DRAFT RIFSRIF WORK PLAN 2000 ADVISED THE PORT ON

REGULATORY STRATEGY LIABILITY ISSUESISSUE TECHNICAL PROGRAM DEVELOPMENT AND IDENTIFICATION OF DATA

GAPS DIRECTED STUDIESSTUDIE ON CHANGESCHANGE IN FEDERAL CHANNEL BATHYMETRY OVER TIME 19902000

PU GET SOUND DREDGED DISPOSAL ANALYSISANALYSI PSDDA MANAGED THE PSDDA PROGRAM FOR THE

WASHINGTON DEPARTMENT OF NATURAL RESOURCES REVIEWED SAMPLING AND ANALYSISANALYSI PLANSPLAN AND

INTERPRETED RESULTING CHEMICAL AND BIOLOGICAL DATA FOR DREDGING PROJECTS ADMINISTERED AND

PROVIDED TECHNICAL GUIDANCE FOR THE FIRST TWO YEARSYEAR OF THE PHYSICAL AND ENVIRONMENTAL

MONITORING PROGRAMSPROGRAM AT PSDDA DISPOSAL SITES

CONTAMINATED SEDIMENT INVESTIGATIONSINVESTIGATION AND CLEANUP

LOWER DUWAMISH WATERWAY RIFSRIF SEATTLE WASHINGTON SERVESSERVE AS TECHNICAL CONSULTANT TO CITY OF

SEATTLE SEATTLE
CITY LIGHT DURING THE RJFSRJF FOR THE LOWER DUWAMISH WATERWAY CERCLA SITE

REVIEW TECHNICAL DOCUMENTSDOCUMENT PREPARED BY THE PRP GROUPSGROUP TECHNICAL CONSULTANT ATTEND PRP

GROUP MEETINGSMEETING AND INTERNAL STRATEGY MEETINGS PREPARE ISSUE PAPERS

SLIP SITE CHARACTERIZATION SEATTLE WASHINGTON SERVESSERVE AS PROJECT MANAGER FOR THE
SLIP SITE

CHARACTERIZATION ON THE DUWAMISH RIVER WA RESPONSIBLE FOR TECHNICAL AND ADMINISTRATIVE

TASKSTASK FOR THISTHI
EARLY ACTION SITE OVERSEESOVERSEE DEVELOPMENT AND NEGOTIATION OF PRELIMINARY

DOCUMENTSDOCUMENT INCLUDING WORK PLAN EXISTING DATA SUMMARY AND SAMPLING PLANS

HYLEBOSHYLEBO WATERWAY PREREMEDIAL DESIGN TACOMA WASHINGTON SERVED AS PROJECT MANAGER 1993
1998 FOR THE SEDIMENT ASSESSMENT ACTIVITIESACTIVITIE TO DELINEATE AREASAREA OF HYLEBOSHYLEBO WATERWAY PART OF

COMMENCEMENT BAY CERCLA SITE THAT REQUIRE ACTIVE REMEDIATION NATURAL RECOVERY OR NO

ACTION MANAGED PREPARATION OF THE
EXISTING DATA COMPILATION REPORT SAMPLING AND ANALYSISANALYSI

PLANSPLAN FOR SEDIMENT SURFACE SUBSURFACE INTERTIDAL AND HABITAT SAMPLING QUALITY ASSURANCE

PROJECT PLANSPLAN AND THE TECHNICAL MEMORANDA AND DATA
REPORTS DEVELOPED DATA EVALUATION

APPROACH TO IDENTIFY REMEDIATION NATURAL RECOVERY AND NO ACTION AREAS REPRESENTED THE

HYLEBOSHYLEBO CLEANUP COMMITTEE IN SCOPEOFWORK NEGOTIATIONSNEGOTIATION WITH US EPA AS WELL AS
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LOWER DUWAMISH WATERWAY SLIP EARLY ACTION AREA

REVISED WORK PLAN
FOR INVESTIGATION TASKSTASK

JUNE 2004

SUBSEQUENT NEGOTIATIONSNEGOTIATION REGARDING DATA EVALUATION DELINEATION OF NO ACTION NATURAL
RECOVERY

AND REMEDIATION AREASAREA AND FUTURE SAMPLING AND DATA EVALUATION NEEDS

CLEANUP SITE REVIEW MANAGED REVIEW OF REMEDIAL
DESIGN OF SEDIMENT CLEANUP SITE FOR

CONFIDENTIAL CLIENT
PROJECT IRWOLVED REEVALUATING CHEMICAL DISTRIBUTIONSDISTRIBUTION AND THE SELECTION OF

CLEANUP AREASAREA AND OVERSIGHT OF THE ASSOCIATED ENGINEERING STUDIES

SLIP SOURCE EVALUATION SEATTLE WASHINGTON PROVIDED SENIOR TECHNICAL REVIEW OF EXISTING DATA

SUMMARIESSUMMARIE AND PCBSPCB FINGERPRINTING FOR THE CITY OF SEATTLE SEATTLE
CITY LIGHT THISTHI WORK WAS

PRELUDE TO FULL RJFSRJF ACTIVITIESACTIVITIE IN SLIP AND WILL BE USED FOR INITIAL PLP ALLOCATION

PORTLAND HARBOR PRP SEARCH PORTLAND OREGON SERVED AS TECHNICAL DIRECTOR FOR
PRELIMINARY

SEARCH OF POTENTIALLY RESPONSIBLE PARTIESPARTIE IN PORTLAND HARBOR FOR THE PORTLAND HARBOR GROUP
THISTHI SEARCH SUPPLEMENTED WORK BEING UNDERTAKEN BY OREGON DEPARTMENT OF ENVIRONMENTAL

QUALITY BY FOCUSING ON FORMER BUSINESSES

PORTLAND HARBOR MAPPING PORTLAND OREGON SERVED AS PROJECT MANAGER FOR THE DEVELOPMENT OF

SERIESSERIE OF SURFACE AND SUBSURFACE MAPSMAP GENERATED IN ARCVIEW DEPICTING THE DISTRIBUTIONSDISTRIBUTION OF

CHEMICAL CONTAMINANTSCONTAMINANT THROUGHOUT PORTLAND HARBOR

PORTLAND SHIPYARD SITE
INVESTIGATION PORTLAND OREGON PROVIDED SENIOR TECHNICAL REVIEW OF AN

INTENSIVE AND RAPID SEDIMENT CHARACTERIZATION OF SEDIMENTSSEDIMENT IN THE VICINITY OF THE PORTLAND

SHIPYARD FOR THE PORT OF PORTLAND THE GOALSGOAL OF THE CHARACTERIZATION WERE TO ESTABLISH THE AREA

IMPACTED BY SHIPYARD OPERATIONSOPERATION THE VOLUME OF SEDIMENTSSEDIMENT THAT MAY REQUIRE REMEDIAL ACTIONSACTION
AND THE POSSIBLE IDENTIFICATION OF RESPONSIBLE PARTIESPARTIE OVER THE 60 YEARSYEAR OF SHIPYARD OPERATIONS

SITE INVESTIGATIONSINVESTIGATION AND REMEDIAL DESIGN FOR PAKANEN BOATYARD GRAYSGRAY HARBOR WASHINGTON PROVIDED
SENIOR

OVERSIGHT FOR THE SITE
INVESTIGATION AT THISTHI GRAYSGRAY HARBOR BOATYARD CHEMICALSCHEMICAL OF CONCERN

INCLUDED
TRIBUTYLTIN COPPER LEAD AND ZINC CONDUCTED EVALUATION OF REMEDIAL ALTERNATIVESALTERNATIVE FOR

SITE CLEANUP

MIDDLE WATERWAY REMEDIAL DESIGN TACOMA WASHINGTON PROVIDED TECHNICAL
OVERSIGHT DURING

SCOPE OF WORK NEGOTIATIONSNEGOTIATION WITH EPA REGION LOON THISTHI PORTION OF THE COMMENCEMENT BAY
CERCLA SITE PREPARED PORTIONSPORTION OF THE WORK PLAN

SEDIMENT MANAGEMENT PLANNING FOR HYLEBOSHYLEBO WATERWAY TACOMA WASHINGTON PRIOR TO FORMAL PRE
REMEDIAL DESIGN PERFORMED SEDIMENT MANAGEMENT PLANNING FOR POTENTIAL REMEDIATION EFFORTSEFFORT IN

HYLEBOSHYLEBO WATERWAY COMMENCEMENT BAY EVALUATED EXISTING DATA TO ASSESSASSES WHETHER SEDIMENTSSEDIMENT

MAY REQUIRE REMEDIATION AND IF SO DETERMINED THEIR SUITABILITY FOR DISPOSAL AT THE PSDDA
OPENWATER DISPOSAL SITE IN COMMENCEMENT BAY ALSO EVALUATED SEDIMENT QUALITY FOR

POTENTIAL

DISPOSAL AT NEARSHORE CONFINED DISPOSAL FACILITY
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REVISED WORK PLAN FOR INVESTIGATION TASKSTASK
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SEDIMENT CHARACTERIZATIONSCHARACTERIZATION UNDER THE PSDDA PROGRAM PROVIDED TECHNICAL
OVERSIGHT FOR TWO

SEDIMENT CHARACTERIZATION PROJECTSPROJECT UNDER THE PSDDA PROGRAM FOR THE KONOIKEPACIFIC TACOMA
TERMINALSTERMINAL DREDGING PROJECT ON BLAIR WATERWAY PROVIDED ALL SERVICESSERVICE TO OBTAIN FEDERAL STATE

AND LOCAL PERMITSPERMIT INCLUDING FULL CHARACTERIZATION SAMPLING PROGRAM FOR THE PORT OF SEATTLESSEATTLE

TERMINAL 115 DREDGING PROJECT PROVIDED TECHNICAL
OVERSIGHT AND SAMPLING ASSISTANCE TO ENSURE

THAT THE SAMPLING AND ANALYSISANALYSI PLAN AND DATA REPORT MEET PSDDA REQUIREMENTS

DEVELOPMENT OFBENTHIC INFAUNAL REFERENCE AREA SEDIMENT PERFORMANCE STANDARDSSTANDARD WASHINGTON
PROVIDED

QUALITY ASSURANCE OVERSIGHT TO THE DEVELOPMENT OF REFERENCE AREA PERFORMANCE
STANDARDSSTANDARD FOR THE WASHINGTON DEPARTMENT OF ECOLOGY

SITCUM WATERWAY WATER QUALITY MONITORING TACOMA WASHINGTON PARTICIPATED IN THE FIELD DATA

MANAGEMENT DATA
ANALYSISANALYSI AND REPORTING ASPECTSASPECT OF THE WATER QUALITY MONITORING ASSOCIATED

WITH SEDIMENT REMEDIAL ACTION ACTIVITIESACTIVITIE IN SITCUM MILWAUKEE AND BLAIR WATERWAYS ASSISTED

IN PREPARATION OF THE SAMPLING AND ANALYSISANALYSI PLAN AND THE GENERATION OF AMBIENT WATER QUALITY
DATA

INITIAL DATA SUMMARIESSUMMARIE AND PROBLEM IDENTIFICATION PU GET SOUND WASHINGTON COAUTHORED THE

INITIAL DATA SUMMARIESSUMMARIE AND PROBLEM IDENTIFICATION
REPORTSREPORT FOR SINCLAIR AND DYESDYE INLETSINLET AND FOR

BUDD INLET FOR US EPA SYNTHESIZED SEDIMENT CHEMISTRY SEDIMENT TOXICITY AND

BIOACCUMULATION DATA IDENTIFIED AND RANKED PRIORITY PROBLEM AREASAREA FOR FURTHER EVALUATION

COMMENCEMENT BAY NEARSHORETJDEFLATSNEARSHORETJDEFLAT RIPSRIP TACOMA WASHINGTON MANAGED FINAL PREPARATION
OF THE COMMENCEMENT BAY NEARSHORETIDEFLATSNEARSHORETIDEFLAT FEASIBIFITY STUDY FOR WASHINGTON DEPARTMENT
OF ECOLOGY AND US EPA PREPARED INITIAL EVALUATION OF BENTHIC COMMUNITY STRUCTURE DATA FOR

THE COMMENCEMENT BAY RI FOR TETRA TECH

JACKSON PARK HOUSING COMPLEX RIFSRIF TACOMA WASHINGTON CONDUCTED THE SEDIMENT QUALITY AND

BENTHIC COMMUNITY ANALYSESANALYSE FOR THE JACKSON PARK HOUSING COMPLEX DYESDYE INLET RIPSRIP
ECOLOGICAL RISK ASSESSMENT RELATED

BIOLOGICAL EFFECTSEFFECT TO SEDIMENT VARIABLESVARIABLE IE SEDIMENT GRAIN

SIZE TOTAL
ORGANIC CARBON CHEMICAL CONCENTRATIONS EVALUATED CHEMICAL ARID BIOLOGICAL DATA

UNDER THE WASHINGTON STATE SEDIMENT MANAGEMENT STANDARDS COMPARED CHEMICAL DATA TO

ESTIMATED SEDIMENT CRITERIA DERIVED USING EQUILIBRIUM PARTITIONING

PUGET SOUND MARINE SEDIMENT
MONITORING MANAGED ANALYSISANALYSI OF BENTHIC COMMUNITY STRUCTURE

AND
RELATIONSHIPSRELATIONSHIP AMONG SEDIMENT CHEMISTRY SEDIMENT TOXICITY AND BENTHIC COMMUNITY

STRUCTURE FOR THE MARINE SEDIMENT MONITORING TASK OF THE 1989 PUGET SOUND AMBIENT

MONITORING PROGRAM
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REVISED WORK PLAN FOR INVESTIGATION TASKSTASK
JUNE 2004

SKAGWAY HARBOR SEDIMENT AND TISSUE INVESTIGATION SKAGWAY ALASKA MANAGED FIELD INVESTIGATION

OF HEAVY METAL CONTAMINATION IN SKAGWAY HARBOR FOR US EPA AND ALASKA DEPARTMENT OF

ENVIRONMENTAL CONSERVATION
RESPONSIBILITIESRESPONSIBILITIE INCLUDED PROGRAM DESIGN COLLECTION OF WATER

SEDIMENT AND TISSUE SAMPLESSAMPLE OVERSIGHT OF CHEMICAL LABORATORIESLABORATORIE DATA
ANALYSISANALYSI AND

INTERPRETATION AND REPORT PREPARATION

LONG ISLAND SOUND SEDIMENT
INVESTIGATION MANAGED LONG ISLAND SOUND SEDIMENT QUALITY

SURVEY FOR THE NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION LED FIELD DATA

MANAGEMENT AND REPORT PREPARATION EFFORTS PROGRAM INVOLVED CONDUCTIVITYTEMPERA
DEPTH PROFILING SEDIMENT PROFILE IMAGING AND SEDIMENT ANALYSESANALYSE AT 55 STATIONS

LITIGATION SUPPORT

EXPERT TESTIMONY PORTLAND OREGON PROVIDED
EXPERT TESTIMONY IN PORT OF PORTLAND VS UNION

PACIFIC RAILROAD LAWSUIT OVER SEDIMENT CONTAMINATION IN TERMINAL SLIP ON THE WILLAMETTE

RIVER ADDRESSED ISSUESISSUE RELATED TO CAUSESCAUSE OF SEDIMENT TOXICITY

PRESENTATIONSPRESENTATION

STRIPLIN B 1999 APPLIED SCIENCE OF CONTAMINATED SEDIMENTS PRESENTED AT ADVANCED SEMINAR

ON SEDIMENT MANAGEMENT AND DISPOSAL ENVIRONMENTAL LAW EDUCATION CENTER PORTLAND OR

DAY B 1978 CANNIBALISM IN THE SALT MARSH KILLIFISH FUNDULUSFUNDULU HETEROCLITUS PRESENTED AT MARINE

BIOLOGICAL LABORATORY SUMMER MEETINGS BIOLOGICAL BULLETIN 155433

PUBLICATIONSPUBLICATION

NOTE THAT B DAY ALSO PUBLISHED AS B STRIPLIN

STRIPLIN B D KENDALL AND J LUNZ 1991 ENVIRONMENTAL CONDITIONSCONDITION AT TWO PSDDA OPEN
WATER DISPOSAL SITESSITE DO

THEY MATCH THE PREDICTIONSPREDICTION IN PUGET SOUND RESEARCH 91 PROCEEDINGS

PUGET SOUND WATER QUALITY AUTHORITY SEATTLE WA

STRIPLIN P K KEELEY AND B STRIPLIN 1991 PUGET SOUND MARINE SEDIMENT QUALITY OR HOW

DIRTY IS PUGET SOUND IN PUGET SOUND RESEARCH 91 PROCEEDINGS PUGET SOUND WATER QUALITY

AUTHORITY SEATTLE WA
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DAY B AND K GUROL 1987 THE PUGET SOUND ENVIRONMENTAL ATLAS PUGET SOUND NOTESNOTE MARCH
1987 PUBLISHED BY THE US ENVIRONMENTAL PROTECTION AGENCY AND WASHINGTON DEPARTMENT OF

ECOLOGY

EBBESMEYER CC B DAY CA COOMESCOOME AND JM COX 1987 SEWAGE TRAPPING BY WATER PARCELSPARCEL
IN PUGET SOUND PP 35023516 IN PROCEEDINGSPROCEEDING OF COASTAL ZONE 1987 AMERICAN

SOCIETY OF

CIVIL ENGINEERSENGINEER SEATTLE WA

STRIPLIN PL P SPARKSMCCONKEY AND B DAY 1987 IDENTIFYING DEPOSITIONAL AREASAREA IN PUGET
SOUND PP 18481861 IN PROCEEDINGSPROCEEDING OF COASTAL ZONE 1987 AMERICAN SOCIETY OF CIVIL

ENGINEERSENGINEER SEATTLE WA

DAY B 1984 THE SHELL AS RECORDING DEVICE GROWTH RECORD AND SHELL ULTRASTRUCTURE OF

LARNPSILISLARNPSILI RADIATA RADIATN PELECYPODA UNIONIDAE CAN I OFZOOL 6224952504

DAY B 1983 DISTRIBUTION AND ABUNDANCE OF CAECUM
CORNUCAPIAE GASTROPODA PROSOBRANCHIA

ON C1AOPHORA CRYSTALLINA MATSMAT IN BAHAMIAN SALTWATER LAKE
VELIGER 26128135
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VICKI L FAGEMESSFAGEMES
SENIOR SCIENTIST

PROFESSIONAL PROFILE

MS VICKI FAGEMESSFAGEMES HAS OVER 13 YEARSYEAR EXPERIENCE IN THE ENVIRONMENTAL FIELD WITH EMPHASISEMPHASI IN

THE COLLECTION ANALYSISANALYSI AND EVALUATION OF SEDIMENT AND WATER QUALITY DATA FROM MARINE AND

ESTUARINE ENVIRONMENTS SENIOR SCIENTIST AT INTEGRAL MS FAGENESSFAGENES IS EXPERIENCED IN

CONTAMINATED SEDIMENT MANAGEMENT UNDER CERCLA WASHINGTON STATE SEDIMENT MANAGEMENT
STANDARDSSTANDARD AND THE PUGET SOUND DREDGED DISPOSAL PROGRAM AND HAS

APPLIED THISTHI KNOWLEDGE TO

PROJECTSPROJECT RANGING FROM SEDIMENT CHARACTERIZATION FOR DREDGING AND DISPOSAL TO SEDIMENT

REMEDIATION AT HAZARDOUSHAZARDOU WASTE SITES SHE IDENTIFIED AND EVALUATED POTENTIAL CHEMICAL SOURCESSOURCE

AND PATHWAYSPATHWAY TO THE MARINE ENVIRONMENT FOR SLIP IN THE DUWAMISH RIVER AND THE HYLEBOSHYLEBO

WATERWAY PREREMEDIAL DESIGN PROGRAM MS FAGEMESSFAGEMES SURFACE WATER EXPERIENCE INCLUDESINCLUDE

LANDFILL MONITORING EFFLUENT TOXICITY TESTING AND ENVIRONMENTAL IMPACT STATEMENTS

CREDENTIALSCREDENTIAL AND PROFESSIONAL HONORSHONOR

MS BIOLOGICAL OCEANOGRAPHY OREGON STATE
UNIVERSITY

BA BIOLOGY COLORADO COLLEGE

SOCIETY OF TOXICOLOGY AND CHEMISTRYPACIFIC NORTHWEST CHAPTER

HAZARDOUSHAZARDOU WASTE OPERATIONSOPERATION AND EMERGENCY RESPONSE 40HOUR CERTIFICATION

HAZARDOUSHAZARDOU WASTE OPERATIONSOPERATION SUPERVISOR 8HOUR CERTIFICATION

RELEVANT EXPERIENCE

US ARMY CORPSCORP OFENGINEERSENGINEER MARINE SEDIMENT SAMPLING CHEMICAL AND BIOLOGICAL ANALYSESANALYSE IN

WESTERN WASHINGTON LED PSDDA SEDIMENT CHARACTERIZATIONSCHARACTERIZATION TO DETERMINE THE SUITABILITY OF

MATERIALSMATERIAL FOR OPENWATER DISPOSAL RESPONSIBLE FOR FIELD AND LABORATORY OVERSIGHT AND REPORT

PREPARATION FOR THE FOLLOWING PROJECTSPROJECT SWINOMISH NAVIGATION CHANNEL GRAYSGRAY HARBOR

NAVIGATION CHANNEL AND OLYMPIA HARBOR AND NAVIGATION CHANNEL

SLIP DUWAMJSH WATERWAY SEATTLE WASHINGTON COORDINATED PREPARATION OF REPORT

SUMMARIZING EXISTG CONDITIONSCONDITION SUCH AS SEDIMENT
QUALITY WATER QUALITY AND HUMAN AND

BIOLOGICAL RESOURCESRESOURCE IN SLIP OF THE DUWAMISH WATERWAY IDENTIFIED AND PRIORITIZED DATA GAPSGAP
TO BE ADDRESSED DURING SITE CHARACTERIZATION
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LOWER DUWAMISH WATENVAY SLIP EARLY ACTION AREA

REVISED WORK PLAN
FOR INVESTIGATION TASKSTASK JUNE 2004

PORTLAND HARBOR CERCLA RIFSRIF PORTLAND OREGON COORDINATED PREPARATION OF THE ROUND
FIELD SAMPLING PLAN FOR THE LOWER WILLAMETTE RIVER SUPERFUND SITE RI DATA WERE REQUIRED FOR

SITE CHARACTERIZATION AND
ECOLOGICAL AND HUMAN HEALTH RISK ASSESSMENTS THISTHI EXTENSIVE

SAMPLING PROGRAM INVOLVED
MULTIPLE CONSULTANTSCONSULTANT AND REQUIRED COLLECTION OF SEVERAL HUNDRED

SEDIMENT INVERTEBRATE AND FISH TISSUE SAMPLESSAMPLE FOR CHEMICAL ANALYSIS

WYCKOFFEAGLE HARBOR OUTFALL SEDIMENT MONITORING COORDINATED THE 2002 SEDIMENT SAMPLING

PROGRAM TO ASSESSASSES IMPACTSIMPACT OF GROUNDWATER TREATMENT PLANT DISCHARGE ON MARINE SEDIMENTS

MANAGED PREPARATION OF WORK PLAN FIELD SAMPLING PLAN QUALITY ASSURANCE PROJECT PLAN AND

HEALTH AND SAFETY PLAN COORDINATED FIELD WORK AND LABORATORY ANALYSIS PREPARED DATA
REPORT

COMPARING CHEMICAL AND BIOLOGICAL TESTING RESULTSRESULT TO STATE STANDARDSSTANDARD PREVIOUSPREVIOU MONITORING

EVENTSEVENT AND BASELINE DATA

ASSESSMENT OFWATERSHED INTEGRITY SEATTLE WASHINGTON ASSISTED SEATTLE PUBLIC UTILITIESUTILITIE IN

DEVELOPING AN INDEX TO ASSESSASSES THE HEALTH OF URBAN WATERSHEDSWATERSHED IN SEATTLE THE INDEX WAS TARGETED

TO THE GENERAL PUBLIC AND DISTRIBUTED IN BASEBALL CARD FORMAT WORK INCLUDED FORMATION OF

COMMUNITY AND SCIENTIFIC ADVISORY COMMITTEE PUBLIC OUTREACH EFFORTSEFFORT DEVELOPMENT OF MULTIPLE

MEASURESMEASURE AND INDICESINDICE OF WATERSHED HEALTH AND VOLUNTEER INVOLVEMENT PREPARATION OF

STANDARDIZED DATA COLLECTION AND ANALYSISANALYSI PROTOCOLSPROTOCOL AND FINAL CARD DESIGN

BIOLOGICAL EVALUATIONBIOLOGICA ASSESSMENT OLYMPIA WASHINGTON PREPARED BEBA IN SUPPORT OF

404 PERMITTING FOR PROPOSED BULKHEAD REPLACEMENT AND REPAIR PROJECT THE BEBA EVALUATED

POTENTIAL IMPACTSIMPACT TO ENDANGERED AND THREATENED SPECIESSPECIE INCLUDING CHINOOK SALMON AND BULL

TROUT FORAGE FISH WERE OF PARTICULAR CONCERN AS THE PROJECT WAS LOCATED IN DESIGNATED SURF

SMELT SPAWNING AREA WORKED WITH PROPERTY OWNER TO INCORPORATE MEASURESMEASURE TO IMPROVE FORAGE
FISH HABITAT

ENVIRONMENTAL IMPACT STATEMENT PUGET SOUND CONFINED DISPOSAL SITE STUDY WASHINGTON ASSISTED

WITH PREPARATION AND COORDINATION OF THE PROGRAMMATIC ENVIRONMENTAL IMPACT STATEMENT FOR

INITIAL ENVIRONMENTAL REVIEW AND COST ANALYSISANALYSI OF MAJOR ALTERNATIVESALTERNATIVE FOR THE CONFINED DISPOSAL OF

CONTAMMATED SEDIMENTSSEDIMENT DREDGED FROM PUGET SOUND WASHINGTON THE PEISPEI EXAMINED

POTENTIAL ENVIRONMENTAL IMPACTSIMPACT OF SEVEN DISPOSAL ALTERNATIVESALTERNATIVE INCLUDING AQUATIC NEARSHORE

AND UPLAND OPTIONSOPTION ON BOTH THE NATURAL AND BUILT ENVIRONMENTS AREASAREA OF SPECIAL CONCERN

INCLUDED HABITAT LOSSLOS CHANGESCHANGE IN LAND USE SITING DIFFICULTY SEDIMENT
REHANDLING REQUIREMENTSREQUIREMENT

AND POTENTIAL SHORTTERM ENVIRONMENTAL EXPOSURE MONITORING NEEDSNEED AND AESTHETIC IMPACTS

DUWAMISH WATERWAY SEATTLE WASHINGTON PROVIDED ASSISTANCE TO CLIENT FOR LIABILITY ALLOCATION

AND SEDIMENT REMEDIATION IN AN INDUSTRIAL SLIP IN THE DUWAMISH RIVER REVIEWED CLIENT AND

REGULATORY AGENCY FILESFILE AND COMPILED EXISTING DATA AND DOCUMENTSDOCUMENT TO ESTABLISH BASELINE

INFORMATION ON SEDIMENT AND WATER QUALITY SOURCESSOURCE OF CHEMICAL CONTAMINATION PHYSICAL
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REVISED WORK PLAN FOR INVESTIGATION TASKSTASK
JUIW 2004

ENVIRONMENT AND BIOLOGICAL COMMUNITIESCOMMUNITIE IN THE PROJECT AREA ASSESSED POTENTIAL LIABILITY FOR

CHEMICAL CONTAMINATION BASED ON ENVIRONMENTAL DATA AND HISTORIC PRACTICES

PSDDA SEDIMENT CHARACTERIZATION BELLINGHAM WASHINGTON CONDUCTED FULL PSDDA
CHARACTERIZATION OF NEARSHORE SEDIMENTSSEDIMENT ADJACENT TO PORT OF BELLINGHAM SHIPPING TERMINAL

RESPONSIBLE FOR PREPARING SAMPLING AND ANALYSISANALYSI PLAN AND OBTAINING AGENCY APPROVAL CONDUCTING

SEDIMENT
CORING AND SAMPLE PROCESSING AND OVERSEEING CHEMICAL LABORATORY ANALYSES INTERPRETED

CHEMICAL DATA AND
PREPARED

FINAL SUMMARY REPORT THISTHI DATA COLLECTION EFFORT INCLUDED OBTAINING

THE CHEMICAL DATA REQUIRED FOR UPLAND DISPOSAL ALLOWING THISTHI OPTION TO BE PURSUED WITHOUT

ADDITIONAL FIELD SAMPLING WHEN CHEMICAL CONCENTRATIONSCONCENTRATION PROVED TO BE TOO HIGH FOR SEDIMENT OPEN
WATER DISPOSAL

PERMITTING FOR BULKHEAD FILL PROJECT EVERETT WASHINGTON ASSISTED WITH ENVIRONMENTAL

PERMITTING FOR SUBTIDAL FILL
PROJECT AT PULP AND PAPER MIFI PRIMARY ISSUESISSUE OF CONCERN WERE

EXISTING SEDIMENT CONTAMINATION AND POTENTIAL EELGRASSEELGRAS HABITAT COMPILED INFORMATION ON

HABITAT AND
BIOLOGICAL RESOURCESRESOURCE IN THE FILL AREA EVALUATED

POTENTIAL IMPACTSIMPACT WORKED WITH

ENGINEERSENGINEER AND PROJECT PLANNERSPLANNER TO DEVELOP METHODSMETHOD TO MINIMIZE SEDIMENT DISTURBANCE DURING

CONSTRUCTION AND PREPARED THE JARPA PERMIT APPLICATION

COMMENCEMENT BAY 2001 DREDGED MATERIAL DISPOSAL SITE MONITORING TACOMA WASHINGTON ASSISTED

WITH PROGRAM TO EVALUATE ENVIRONMENTAL EFFECTSEFFECT OF DREDGED MATERIAL DISPOSAL IN THE MARINE

ENVIRONMENT PARTICIPATED IN COLLECTION AND
PREPARATION OF SURFACE SEDIMENT BENTHIC INFAUNA AND

SEA CUCUMBER TISSUE SAMPLES COORDINATED SAMPLE SHIPPING AND LABORATORY ANALYSIS

PSDDA SEDIMENT CHARACTERIZATION ALERDEEN WASHINGTON MANAGED PSDDA CHARACTERIZATION OF

NEARSHORE SEDIMENTSSEDIMENT ADJACENT TO PORT OF GRAYSGRAY HARBOR SHIPPING TERMINALS WORK INCLUDED

PREPARING SAMPLING AND ANALYSISANALYSI PLAN FOR AGENCY APPROVAL COLLECTING SURFACE GRAB SEDIMENT

SAMPLESSAMPLE AND OVERSEEING CHEMICAL LABORATORY ANALYSES INTERPRETED CHEMICAL DATA AND PREPARED
FINAL SUMMARY REPORT

CHEMICAL SOURCE CONTROL EVALUATION TACOMA WASHINGTON COORDINATED TASK TO EVALUATE THE

POTENTIAL FOR RECONTAMINATION PRIOR TO SEDIMENT REMEDIATION IN HYLEBOSHYLEBO WATERWAY UNDER

CERCLA COMPILED AND EVALUATED GROUNDWATER SOIL AND SURFACE WATER DATA FROM 12

INDUSTRIAL SITESSITE AS WELL AS NPDESNPDE AND MUNICIPAL STORMWATER MONITORING DATA FOR HYLEBOSHYLEBO

WATERWAY COMPARED UPLAND DATA TO APPLICABLE CRITERIA AND STANDARDS OTHER TYPESTYPE OF DATA

ANALYSISANALYSI INCLUDED EVALUATION OF CHEMICAL SPATIAL DISTRIBUTIONSDISTRIBUTION TEMPORAL CHANGESCHANGE IN CHEMICAL

CONCENTRATIONSCONCENTRATION AND CHEMICAL FINGERPRINTING IDENTIFIED AND PRIORITIZED POTENTIAL CHEMICAL

SOURCESSOURCE REQUIRING ADDITIONAL INVESTIGATION OR CONTROL
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HYLEBOSHYLEBO WATERWAY SEDIMENT INVESTIGATION TACOMA WASHINGTON PREPARED SAMPLING AND ANALYSISANALYSI

PLAN AND COORDINATED FIELD SAMPLING EFFORT FOR PHASE OF THE HYLEBOSHYLEBO WATERWAY PREREMEDIAL

DESIGN PROGRAM THISTHI EFFORT INCLUDED COLLECTION OF SUBTIDAL AND INTERTIDAL SEDIMENTSSEDIMENT AT 30

STATIONSSTATION FOR CHEMICAL ANALYSISANALYSI BIOLOGICAL TOXICITY TESTING AND BENTHIC INFAUNA ABUNDANCE

ANALYSIS COORDINATED LABORATORY ANALYSISANALYSI AND DATA QUALITY ASSURANCE REVIEW AND AUTHORED

TECHNICAL MEMORANDUM DOCUMENTING THE SAMPLING AND ANALYSISANALYSI PROGRAM AND PRESENTING

LABORATORY RESULTS

PSDDA SEDIMENT CHARACTERIZATION TACOMA WASHINGTON CONDUCTED PSDDA SEDIMENT

CHARACTERIZATION FOR DREDGED SEDIMENTSSEDIMENT ADJACENT TO US OIL AND REFINING CO PREPARED SAMPLING
AND ANALYSISANALYSI PLAN FOR AGENCY APPROVAL COORDINATED FIELD SAMPLING AND PROVIDED OVERSIGHT AND

QUALITY ASSURANCE FOR LABORATORY CHEMICAL ANALYSES INTERPRETED CHEMICAL DATA AND PREPARED FINAL

SUMMARY REPORT

MARINE OUTFALL SITING STUDY KING COUNTY WASHINGTON RESEARCHED AND COMPILED DATA AND

INFORMATION ON BIOLOGICAL RESOURCESRESOURCE AT SEVERAL POTENTIAL OUTFALL LOCATIONSLOCATION ALONG THE EASTERN SHORELINE

OF PUGET SOUND EMPHASISEMPHASI WAS ON THE DISTRIBUTION AND OCCURRENCE OF MARINE MAMMALSMAMMAL BIRDSBIRD
CRABSCRAB AND CLAMS INFORMATION ON BASIC BIOLOGY LIFE CYCLE AND HABITAT REQUIREMENTSREQUIREMENT OF THESE SPECIESSPECIE
WAS ALSO INCLUDED

NATURAL RESOURCESRESOURCE DAMAGE ASSESSMENT KITSAP COUNTY WASHINGTON MANAGED PROJECT TO EVALUATE

PCB CONTAMINATION IN INTERTIDAL AND MARINE SEDIMENTSSEDIMENT AT CERCLA SITE AND TO IDENTIFY POTENTIAL

BIOLOGICAL EFFECTS
RESPONSIBLE FOR SAMPLING PLAN DESIGN FIELD SAMPLING SUBCONSULTANT OVERSIGHT

DATA EVALUATION AND FINAL REPORT

NPDESNPDE BASELINE SEDIMENT
INVESTIGATION EVERETT WASHINGTON COMPILED AND REVIEWED

EXISTING

SEDIMENT CHEMISTRY AND BIOLOGICAL DATA AND EVALUATED MARINE SEDIMENT
QUALITY IN THE VICINITY OF

THREE PULP AND PAPER MILL WASTEWATER OUFFALLS DEVELOPED BASELINE SEDIMENT
STUDY PLAN TO

COLLECT ADDITIONAL CHEMICAL AND BIOLOGICAL DATA AND PROVIDE BASISBASI FOR FUTURE MONITORING

INVESTIGATIONS

PRIORI
TIJ

HABITATSHABITAT AND SPECIESSPECIE SURVEY LIWACO WASHINGTON RESPONSIBLE FOR MARINE COMPONENT OF

PRIORITY HABITATSHABITAT AND SPECIESSPECIE SURVEY PREPARED IN SUPPORT OF PERMIT REQUIREMENTSREQUIREMENT FOR WATERFRONT

EXPANSION AT US COAST GUARD STATION CONDUCTED RECONNAISSANCELEVEL SURVEY OF MARINE HABITAT

AND BIOLOGICAL COMMUNITIESCOMMUNITIE IN INTERTIDAL AND SHALLOW SUBTIDAL AREASAREA TO EVALUATE THE POSSIBLE

PRESENCE OF PRIORITY HABITATSHABITAT THREATENED OR ENDANGERED SPECIESSPECIE OR OTHER PROTECTED OR MONITORED

SPECIES EVALUATED POTENTIAL IMPACTSIMPACT OF DOCK EXPANSION ON EXISTING COMMUNITIESCOMMUNITIE AND

RECOMMENDED MITIGATION MEASURES

DENNY WAYLAKE UNION C5O CONTROL PROJECT SEATTLE WASHINGTON MANAGED TASK ORDER CONTRACT TO

ASSIST WITH VARIETY OF ASSIGNMENTSASSIGNMENT RELATED TO MARINE SEDIMENTSSEDIMENT AND OUTFALL CONSTRUCTION IMPACTSIMPACT
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ON THE MARINE ENVIRONMENT TASKSTASK COMPLETED TO DATE INCLUDE DRAFTING THE SEDIMENT

CHARACTERIZATION SAMPLING ANALYSISANALYSI PLAN COMPILING DATA AND PREPARING TECHNICAL MEMORANDUM

SUMMARIZING EXISTING INFORMATION ON SEDIMENT QUALITY BIOLOGICAL COMMUNITIESCOMMUNITIE AND SENSITIVE

AREASAREA IN EFFIOTT BAY THAT COULD NOT BE AFFECTED BY THE PROPOSED OUTF AILS

SOUTH LAKE UNION PARK ENVIRONMENTAL IMPACT STATEMENT SEATTLE WASHINGTON EVALUATED POTENTIAL

IMPACTSIMPACT OF PARK DEVELOPMENT FOR THE SEATTLE DEPARTMENT OF PARKSPARK AND RECREATION THE EFFECTSEFFECT OF

THREE DIFFERENT PARK DEVELOPMENT ALTERNATIVESALTERNATIVE ON WATER QUALITY SEDIMENTSSEDIMENT AND BIOTA IN AN URBAN

LAKE WERE IDENTIFIED AND COMPARED TO SELECT RECOMMENDED ALTERNATIVE THISTHI EVALUATION COMPLIED
WITH NEPASEPA REQUIREMENTS

POPE AND TALBOTPORT OFST HELENSHELEN SEDIMENT CHARACTERIZATION ST HELENSHELEN OREGON ASSISTED WITH

INTERTIDAL SEDIMENT SAMPLING AT THE SITE OF FORMER WOOD TREATMENT FACILITY LOCATED ADJACENT TO

MULTNOMAH CHANNEL OF THE COLUMBIA RIVER BOTH DISCRETE AND COMPOSITE SEDIMENT SAMPLESSAMPLE
WERE COLLECTED FOR ANALYSISANALYSI OF CHEMISTRY ARID BIOLOGICAL TOXICITY

CONFINED DISPOSAL OFCONTAMINATED SEDIMENTSSEDIMENT WASHINGTON COORDINATED REPORT FOR THE WASHINGTON
STATE DEPARTMENT OF ECOLOGY TO DEVELOP STANDARDSSTANDARD FOR CONFINED

DISPOSAL OF CONTAMINATED

SEDIMENTSSEDIMENT IN AQUATIC NEARSHORE AND UPLAND ENVIRONMENTSENVIRONMENT ELEMENT 54 OF THE PUGET SOUND WATER

QUALITY MANAGEMENT PLAN MULTIPLE AUTHORSAUTHOR WITH EXPERTISE IN THE AREASAREA OF HYDROGEOLOGY

ENGINEERING DESIGN SEDIMENT REMEDIATION AND HYDROLOGY CONTRIBUTED TO THE REPORT THE

EVALUATION OF ALTERNATIVESALTERNATIVE AND STANDARDSSTANDARD DEVELOPMENT WAS OVERSEEN BY COMMITTEE COMPRISED OF

REPRESENTATIVESREPRESENTATIVE FROM NUMEROUSNUMEROU REGULATORY AGENCIESAGENCIE AND INTERESTED PARTIES IN ADDITION TO
REPORT

COORDINATION EVALUATED TWO EXISTING UPLAND LARIDF ILLSILL FOR EFFECTIVENESSEFFECTIVENES IN CONTAINING DREDGED
SEDIMENT
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REID M CARSCADDEN PE
MANAGING ENGINEER

PROFESSIONAL PROFILE

REID CARSCADDEN IS PROFESSIONAL ENGINEER WITH 17
YEARSYEAR OF ENVIRONMENTAL REMEDIATION

GEOTECHNICAL AND GENERAL CIVIL ENGINEERING EXPERIENCE HE HAS SERVED AS PROJECT MANAGER OR TASK

LEAD FOR SITE CHARACTERIZATION STUDIESSTUDIE FEASIBILITY STUDIESSTUDIE ENGINEERING DESIGN AND CONSTRUCTION

FOR BROAD RANGE OF ENVIRONMENTAL REMEDIATION PROJECTS

REID HAS PARTICIPATED IN NUMEROUSNUMEROU MULTIFACETED REMEDIATION PROJECTSPROJECT FROM THE INITIAL

INVESTIGATIVE PHASE THROUGH MANAGEMENT OF FINAL DESIGN AND CONSTRUCTION ACTIVITIES HE HAS

EXTENSIVE SITE CHARACTERIZATION EXPERIENCE AND HAS PERFORMED ENGINEERING ANALYSESANALYSE COST

ESTIMATESESTIMATE AND COMPARATIVE ANALYSESANALYSE FOR
VARIETY OF REMEDIAL DESIGN STRATEGIESSTRATEGIE AND TECHNOLOGIESTECHNOLOGIE

FOR CONTAMINATED SEDIMENT SITESSITE INVOLVING DREDGING TREATMENT CAPPING DISPOSAL CONTAINMENT

AND NATURAL RECOVERY HE HAS PERFORMED SIMILAR ANALYSESANALYSE AND DESIGN FOR NUMEROUSNUMEROU

CONTAMINATED SOIL AND GROUNDWATER PROJECTSPROJECT INVOLVING INSITU AND EXSITU TREATMENT OFFSITE

DISPOSAL INCINERATION LINERSLINER CAPSCAP SLURRY WALLSWALL AND GROUNDWATER AND NAPL PUMP AND

TREATMENT SYSTEMS REID HAS PLAYED KEY ROLE IN STRATEGIC PLANNING WITH PROJECT STAKEHOLDERSSTAKEHOLDER

AND NEGOTIATIONSNEGOTIATION WITH
REGULATORY AGENCIESAGENCIE IN DEVELOPMENT OF CLEANUP ACTION PLANSPLAN PERMITTING

AND PROJECT IMPLEMENTATION

IN ADDITION REID HAS PERFORMED SIMILAR DUTIESDUTIE FOR VARIETY OF GENERAL CIVIL AND GEOTECHNICAL

ENGINEERING PROJECTSPROJECT OUTSIDE OF THE ENVIRONMENTAL REMEDIATION FIELD HIS GENERAL CIVIL AND

GEOTECHNICAL ENGINEERING EXPERIENCE INCLUDESINCLUDE DESIGN AND CONSTRUCTION OF MORE THAN 15 DAMSDAM FOR

MINING WATER SUPPLY FLOOD CONTROL AND IRRIGATION PROJECTSPROJECT IN THE US AND CANADA RECENTLY
HE SERVED AS PROJECT COMANAGER FOR

LARGESCALE GEOTECHNICAL AND DAM SAFETY STUDY OF THE

CEDAR FALLSFALL RESERVOIR SYSTEM ONE OF THE
CITY

OF SEATTLESSEATTLE PRIMARY DRINKING WATER SOURCES

CREDENTIALSCREDENTIAL AND PROFESSIONAL HONORSHONOR

BS CIVIL ENGINEERING PORTLAND STATE UNIVERSITYLEWISUNIVERSITYLEWI AND CLARK COLLEGE

LICENSED PROFESSIONAL
ENGINEER IN STATE OF WASHINGTON

AMERICAN SOCIETY OF CIVIL ENGINEERSENGINEER

AMERICAN SOCIETY OF DAM SAFETY OFFICIALSOFFICIAL
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RELEVANT EXPERIENCE

ENVIRONMENTAL REMEDIATION SEDIMENT

WEST BRANCH GRAND CALUMET RIVER RESTORATION ALTERNATIVESALTERNATIVE ANALYSISANALYSI FEASIBILITY STUDY HAMMOND COUNTY
INDIANA PROJECT MANGER RESPONSIBLE FOR DEVELOPMENT OF RESTORATION ALTERNATIVESALTERNATIVE AND FEASIBILITY LEVEL DESIGN

FOR REMEDIATION OF APPROXIMATELY 6MILELONG REACH OF ONE OF THE MOST CONTAMINATED INDUSTRIAL WATERWAYSWATERWAY IN

THE UNITED STATES THE PROJECT INVOLVESINVOLVE HUMAN HEALTH AND ECOLOGICAL RISK ASSESSMENTSASSESSMENT AND DEVELOPMENT OF
REMEDIAL ACTION OBJECTIVESOBJECTIVE AND RISKBASED CLEANUP LEVELS REMEDIAL TECHNOLOGIESTECHNOLOGIE THAT WILL BE CONSIDERED

INCLUDE BUT MAY NOT BE LIMITED TO DREDGING UPLAND DISPOSAL AND TREATMENT OF SEDIMENTSSEDIMENT AND WATER CAPPING
NATURAL RECOVERYENHANCED NATURAL RECOVER AND PHYTOREMEDIAITON RESPONSIBILITIESRESPONSIBILITIE ALSO INCLUDE ASSISTANCE

TO THE COUNCIL IN SELECTION OF PREFERRED RESTORATION ALTERNATIVE AND ASSOCIATED PRESENTATIONSPRESENTATION TO CITIZEN GROUPSGROUP
REGULATORY AGENCIESAGENCIE AND OTHER STAKE HOLDERS

CASCADE POLE WOOD TREATING FACILITY REMEDIATION OLYMPIA WASHINGTON ENGINEERING PROJECT MANAGER
RESPONSIBLE FOR MANAGEMENT OF DESIGN AND CONSTRUCTION SERVICESSERVICE FOR REMEDIATION OF CONTAMINATED SEDIMENTSSEDIMENT

AT THE CASCADE POLE WOOD TREATMENT FACILITY LOCATED IN SOUTH PUGET SOUND REMEDIATION WAS COMPLETED
UNDER MTCA AND INCLUDED EXCAVATION OF 60000 CY OF MARINE SEDIMENTSSEDIMENT CONSTRUCTION OF UPLAND AND
NEARSNEAR HO RE CONTAINMENT FACILITIESFACILITIE SOILBE NTONITE CUTOFF WALL AND GROUNDWATER APL EXTRACTION AND

TREATMENT SYSTEMS DESIGN DEVELOPMENT PERMITTING AND CORISTNICTION INVOLVED INTENSIVE COORDINATION AND

NEGOTIATIONSNEGOTIATION WITH FEDERAL STATE AND LOCAL REGULATORY AGENCIES THE PRESENCE OF CHINOOK SALMON AT THE SITE

PROTECTED UNDER THE ENDANGERED SPECIESSPECIE ACT REQUIRED FORMAL CONSULTATION WITH THE US NATIONAL MARINE

FISHERIESFISHERIE SERVICES MANAGED MULTIYEAR DESIGN AND CONSTRUCTION ENGINEERING CONTRACT INVOLVING

MULTIDISCIPLINARY TEAM OF MORE THAN 20 ENGINEERSENGINEER AND SCIENTISTS

HEAD OFTHE THEA FOSSFOS WATERWAY REMEDIATION TACOMA WASHINGTON LEAD PROJECT ENGINEERSENIOR

REVIEWER RESPONSIBLE FOR TECHNICAL AND QUALITY REVIEW OF SELECTED
DESIGN AND CONSTRUCTION

DOCUMENTSDOCUMENT FOR THISTHI CERCLA REMEDIATION LOCATED IN COMMENCEMENT BAY THE DESIGN INCLUDED

DREDGING OF CONTAMINATED INTERTIDAL SEDIMENT PLACEMENT OF GRANULAR CAP AND IMPERMEABLE

GEOMEMBRANE CAP TO CONTAIN NAPL STABILIZATION OF SHORELINE BANKSBANK AND SCOUR PROTECTION FOR

STORMWATER OUTF AILSAIL INCLUDING TWO 96 INCH OUTFALLS RESPONSIBLE FOR REVIEW OF FINAL

CONSTRUCTION PLANSPLAN AND SPECIFICATIONSSPECIFICATION QUALITY ASSURANCE DOCUMENTSDOCUMENT AND RELATED DESIGN

DOCUMENTSDOCUMENT
REQUIRED FOR EPA PROJECT APPROVAL ALSO PROVIDED ASSISTANCE TO CLIENT WITH

CONTRACTOR SELECTION AND ONGOING CONSULTATION DURING PROJECT IMPLEMENTATION

TODD SHIPYARDSSHIPYARD REINEDIATION HARBOR ISLAND SEATTLE WASHINGTON TASK MANAGER FOR FEASIBILITY

LEVEL
ENGINEERING EVALUATIONSEVALUATION AND DESIGN OF PROPOSED REMEDIAL ACTIONSACTION

INCLUDING DREDGING OF

APPROXIMATELY 150000 CY OF CONTAMINATED SEDIMENTSSEDIMENT CONSTRUCTION OF THE CONFINED NEARSHORE

DISPOSAL FACILITY AND ASSOCIATED MATERIAL HANDLINGSEGREGATION AND DISPOSAL ACTIVITIES

UTICA TERMINAL HARBOR AND BARGE CANAL SEDIMENT INVESTIGATION UTICA NEW YORK SENIOR REVIEWER

RESPONSIBLE FOR TECHNICAL ARID QUALITY REVIEW OF REMEDIAL
INVESTIGATION REPORT THE SITE SEDIMENTSSEDIMENT
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WERE IMPACTED BY HISTORICAL
OPERATIONSOPERATION OF MANUFACTURED GAS PLANT REVIEW RESPONSIBILITIESRESPONSIBILITIE

FOCUSED ON SEDIMENT CORE SAMPLING AND ANALYTICAL RESULTSRESULT BATHYMETRIC SURVEY DATA

GEOTECHNICAL CHARACTERIZATION AND CONTAMINANT MOBILITY TEST RESULTS

ENVIRONMENTAL REMEDIATION UPLAND

NORTHWEST TRANSFORMER SUPERFRND SITE BELLINGHAM WASHINGTON LEAD ENGINEER RESPONSIBLE FOR

PREPARATION OF FINAL DESIGN AND CONSTRUCTION DOCUMENTSDOCUMENT FOR REMEDIATION OF PCB CONTAMINATED

SOIL AND GROUNDWATER AT FORMER TRANSFORMER RECYCLING FACILITY DESIGN INCLUDED STRUCTURALLY

SUPPORTED DEEP EXCAVATIONSEXCAVATION LNAPL RECOVERY STRUCTURAL DEMOLITION AND SOIL COVER SYSTEM

AN ONSITE LABORATORY PROGRAM ALLOWED REAL TIME DELINEATION OF HIGH LEVEL CONTAMINATED SOIL

WHICH HAD TO BE INCINERATED DUE TO LAND DISPOSAL RESTRICTIONS MANAGED CONSTRUCTION CONTRACT

ONSITE CQA PROGRAM AND COORDINATION WITH FEDERAL STATE AND LOCAL
REGULATORY AGENCIESAGENCIE

THROUGHOUT THE WORK PREPARED CONSTRUCTION RECORDSRECORD REPORT FOR FINAL CLOSURE OF THISTHI FEDERAL

SUPERFUND SITE

QUEEN CITIJ FARMSFARM SUPERFUND REMEDIATION KING COUNTIJ WASHINGTON PROJECT ENGINEER RESPONSIBLE

FOR
FEASIBIFITY STUDY OF GROUNDWATER CUTOFF AND SOIL EXCAVATION ALTERNATIVESALTERNATIVE AND INSTALLATION OF

LNAPL
RECOVERY SYSTEM PROJECT INVOLVEMENT INCLUDED PRELIMINARY DESIGN OF 2300FT LONG

SOILBENTONITE SLURRY WALL SUPERVISION OF GEOTECHNICAL EXPLORATIONSEXPLORATION FEASIBILITY COST ANALYSESANALYSE

DEVELOPMENT AND IMPLEMENTATION OF LABORATORY TESTSTEST TO ASSESSASSES CHEMICAL COMPATIBILITY OF SLURRY

WALL CONSTRUCTION MATERIALSMATERIAL AND PREPARATION OF FEASIBILITY STUDY REPORT

KAISER ALUMINUM WET SCRUBBER SLUDGE CLEANUP TACOMA WASHINGTON PROJECT ENGINEER

RESPONSIBLE FOR REMEDIAL DESIGN AND CONSTRUCTION QUALITY ASSURANCE FOR PAHCONTAMINATED WET

SCRUBBER SLUDGE INDUDING DESIGN OF REINFORCED LOW DENSITY FILL AND STORM SEWER SYSTEM ALL

CONSTRUCTED OVER SOFT SLUDGE

HAMILTON STREET REMEDIATION SPOKANE WASHINGTON ENGINEERING TASK MANAGER RESPONSIBLE FOR

PREPARATION OF PRELIMINARY DESIGNSDESIGN AND ASSOCIATED ENGINEERING DESIGN REPORTSREPORT AND REMEDIAL

CONSTRUCTION PERMIT DOCUMENTS SITE CONTAMINANTSCONTAMINANT AT THISTHI FORMER MANUFACTURED GAS AND COAL TAR

PROCESSING FACILITY LOCATED ADJACENT TO THE SPOKANE RIVER INDUDED SVOCSSVOC VOCSVOC AND PAHSPAH
INCLUDING NAPL IN BOTH SOIL AND GROUNDWATER THE REMEDIAL DESIGN INCLUDED SOIL COVER

SYSTEM STORMWATER RUNOFF CONTROLSCONTROL STREAMBANK STABILIZATION AND BIOENGINEERING GROUNDWATER

MONITORING AND INSTITUTIONAL CONTROLS

WESTERN
PROCESSING FEDERAL SUPERFUND SITE KENT WASHINGTON PROJECT ENGINEER RESPONSIBLE FOR

EVALUATION OF RCRA COVER OPTIONSOPTION FOR CONTAINMENT OF CONTAMINATED SOIL AND GROUNDWATER AND

ENGINEERING SUPPORT FOR AN IN SITU BIOREMEDIATION PILOT STUDY
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BOEING PORTLAND SUPERFUND SITE PORTLAND OREGON PROJECT ENGINEER RESPONSIBLE FOR ANALYSISANALYSI OF

CONTAMINANT TRANSPORT PARAMETERSPARAMETER USED FOR GROUNDWATER MODELING AND
FEASIBILITY COST ANALYSISANALYSI

OF GROUNDWATER TREATMENT OPTIONS

COLBERT LANDFILL SUPERFUND SITE SPOKANE WASHINGTON PROJECT ENGINEER RESPONSIBLE FOR

INVESTIGATION OF SOIL AND LANDFILL
GAS CONDITIONSCONDITION AND PRELIMINARY DESIGN OF LANDFILL

GAS
EXTRACTION AND TREATMENT SYSTEM AND PREPARATION OF LANDFILL CLOSURE PLAN

GEOTECHNICALCIVIL

CEDAR MORAINE SAFETY STUDIESSTUDIE CEDAR FALLSFALL WASHINGTON ASSISTANT PROJECT MANAGER FOR LARGESCALE

GEOTECHNICAL STUDY TO ASSESSASSES THE POTENTIAL IMPACTSIMPACT ASSOCIATED WITH SEEPAGE FROM THE CHESTER

MORSEMASONRY POOL RESERVOIR SYSTEM ONE OF THE TWO PRIMARY RESERVOIR SYSTEMSSYSTEM SUPPLYING
WATER TO THE CITY OF SEATTLE THE

STUDY WAS INITIATED DUE TO ONGOING CONCERNSCONCERN ABOUT POTENTIAL

INSTABILITY OF THE MORAINE SLOPESSLOPE ADJACENT TO THE RESERVOIR IN THE EARLY YEARSYEAR OF THE RESERVOIR

OPERATION THE MORAINE SLOPESSLOPE FAILED RELEASING SOME 3000000 CY OF SOIL IN DEBRISDEBRI FLOW SLIDE

WITH GROUNDWATER SEEPAGE RATESRATE REACHING 20000 CFS THE DEBRISDEBRI FLOW DESTROYED SMALL LOGGING

COMMUNITY JUST EAST OF NORTH BEND THE SAFETY STUDY WHICH IS PRESENTLY ONGOING INCLUDESINCLUDE

COMPILATION AND ANALYSISANALYSI OF MORE THAN 70
YEARSYEAR OF GEOLOGIC HYDROGEOLOIGIC AND HYDROLOGIC SITE

DATA FROM THE SITE DEVELOPMENT OF HYDROGEOLOGIC MODEL GEOTECHNICAL INVESTIGATIONSINVESTIGATION AND

DEVELOPMENT OF SLOPE STABILIZATION AND EARLY WARNING MEASURES

CHESTER MORSE EMERGENCY PUMPING PROJECT CEDAR FALLSFALL WASHINGTON PROJECT MANAGER FOR DESIGN
AND CONSTRUCTION OF AN EMERGENCY PUMPING SCHEME AND ASSOCIATED CHANNEL DEEPENING AND DIKE

SYSTEM BETWEEN THE CHESTER MORSE RESERVOIR AND THE MASONRY POOL RESERVOIR THISTHI PROJECT WAS

CARRIED OUT ON AN EMERGENCY FAST TRACK SCHEDULE 3MONTH DESIGNBUILD IN
RESPONSE TO LOW

RESERVOIR LEVELSLEVEL THAT THREATENED THE CITY OF SEATTLESSEATTLE DRINKING WATER SUPPLY THE PROJECT WAS

CLOSELY SCRUTINIZED BY CITY STATE AND FEDERAL AGENCIESAGENCIE DUE TO WATER
QUALITY FISHERIESFISHERIE TRIBAL

ARCHEOLOGICAL CONCERNSCONCERN AND PROJECT COSTS THE PROJECT REQUIRED CLOSE COORDINATION WITH MULTI

AGENCY TEAM OF MORE THAN 30 MEMBERSMEMBER OPERATING UNDER CONSENSUSSTYLE MANAGEMENT
FRAMEWORK ESTABLISHED TO RESPOND TO THE EMERGENCY SITUATION THE

PROJECT INVOLVED DESIGN AND

CONSTRUCTION OF AN APPROXIMATELY 1000 FOOT LONG DIKE AND INTEGRATED PUMPING STRUCTURE WITH

CAPACITY OF APPROXIMATELY 200 MILLION GALLONSGALLON PER DAY DUE TO FLUCTUATING LAKE LEVELSLEVEL MUCH OF

THE CONSTRUCTION NEEDED TO BE COMPLETED BELOW THE WATER SURFACE

PORT OFTACOMA
GRAVING DOCK FILLING PROJECT TACOMA WASHINGTON PROJECT ENGINEER RESPONSIBLE

FOR DESIGN OF STORM WATER RUNOFF CONTROLSCONTROL AND PREPARATION OF AN NPDESNPDE STORM WATER

MANAGEMENT PLAN FOR
DISPOSAL OF 250000 CY OF DREDGE SPOILSSPOIL INTO AN UPLAND CONTAINMENT

FACILITY

CONSTRUCTED ON THE SITE
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FUEL TANK PRELIMINARY FOUNDATION DESIGN PORT ANGELESANGELE WASHINGTON CONDUCTED GEOTECHNICAL

STUDY OF FOUNDATION ALTERNATIVESALTERNATIVE FOR 23 MFFLION GALLON FUEL TANK STUDY INCLUDED GEOTECHNICAL

INVESTIGATIONSINVESTIGATION EVALUATION OF
LIQUEFACTION POTENTIAL AND SUBGRADE IMPROVEMENT OPTIONSOPTION AND

DESIGN OF SHALLOW AND DEEP FOUNDATION ALTERNATIVES

DAISHOWA PAPER MILL EXPANSION PROJECT PORT ANGELESANGELE WASHINGTON SUPERVISED GEOTECHNICAL

INVESTIGATIONSINVESTIGATION AND PREPARED PRELIMINARY FOUNDATION DESIGNSDESIGN FOR SUPPORT OF PAPER MANUFACTURING EQUIPMENT
CONDUCTED LIQUEFACTION ANALYSESANALYSE AND EVALUATED FOUNDATION IMPROVEMENT ALTERNATIVESALTERNATIVE INCLUDING VIBRO

REPLACEMENT STONE COLUMNSCOLUMN SEISMIC DIKESDIKE AND PRELOADING

METHOW VALLEY INIGATION SYSTEM TWISP WASHINGTON PROJECT ENGINEER RESPONSIBLE FOR INVESTIGATION OF

40MILELONG IRRIGATION CANAL SYSTEM AND EVALUATION OF CANAL STRUCTURESSTRUCTURE INCLUDING EMBANKMENRSEMBANKMENR CHANNELSCHANNEL
CONTROL GATESGATE AND FLUMES ASSISTED IN WATER BALANCE ANALYSISANALYSI AND ASSESSMENT OF SYSTEM LOSSESLOSSE AND EFFICIENCY

HANNEGAN ROAD DAM BELLINGHAM WASHINGTON PREPARED DESIGNSDESIGN PERMIT AND CONSTRUCTION

CONTRACT DOCUMENTSDOCUMENT AND MANAGED CMCQA PROGRAM FOR THE HANNEGAN ROAD STORMWATER

DETENTION DAM THE PROJECT INVOLVED CONSTRUCTION OF NEW ZONED EARTH DAM INCLUDING 48
INCHDIAMETER LOWLEVEL OUTLET STRUCTURE DESIGNED TO ALLOW FISH PASSAGE AND GABION SPILLWAY
STRUCTURE

CRANBERRY LAKE DAM ANACORTESANACORTE WASHINGTON PROJECT ENGINEER RESPONSIBLE FOR PREPARATION OF

DESIGNSDESIGN PERMITSPERMIT AND CONSTRUCTION CONTRACT DOCUMENTSDOCUMENT AND MANAGEMENT OF CMCQA PROGRAM
FOR THE CRANBERRY LAKE FLOOD CONTROL DAM THE PROJECT INVOLVED REHABILITATION OF ART EXISTING
DAM

INCLUDING INSTALLATION OF DOWNSTREAM CHIMNEY AND BLANKET DRAINSDRAIN AN EMERGENCY SPILLWAY
AND RAISING AND ARMORING OF THE DAM CREST

WENATCHEE HEIGHTSHEIGHT RESERVOIR NO 2 WENATCHEE WASHINGTON PROJECT MANAGER ENGINEER

RESPONSIBLE FOR DESIGN CONSTRUCTION DOCUMENTSDOCUMENT PERMITTING ARID CONSTRUCTION

MANAGEMENTQUALITY ASSURANCE FOR AN 80ACREFT WATER
STORAGE

DAM UPGRADE PROJECT THE PROJECT

INVOLVED RAISING AN EXISTING DAM CONSTRUCTING CHIMNEY AND BLANKET DRAINSDRAIN TO COLLECT SEEPAGE
AND

INSTALLING NEW LOWLEVEL OUTLET PIPE AND SERVICE SPIFIWAY STRUCTURE

GREAT DEPRESSION DARN WENATCHEE WASHINGTON PROJECT ENGINEER RESPONSIBLE FOR SITE CHARACTERIZATION

DESIGN PREPARATION OF CONSTRUCTION DRAWINGSDRAWING CONTRACT DOCUMENTSDOCUMENT AND PERMIT DOCUMENTATION AND BID
SOLICITATION FOR AN IRRIGATION STORAGE RESERVOIR AND DAM

ZIMMERMAN POND DAM WENATCHEE WASHINGTON PROJECT ENGINEER RESPONSIBLE FOR SITE

CHARACTERIZATION DESIGN PREPARATION OF CONSTRUCTION DRAWINGSDRAWING CONTRACT DOCUMENTSDOCUMENT AND PERMIT

DOCUMENTATION AND BID SOLICITATION FOR AN
IRRIGATION STORAGE RESERVOIR AND DAM

WILLOW CREEK RESERVOIR STUDY HEPNER OREGON HYDROLOGIC TECHNICIAN RESPONSIBLE FOR COLLECTING AND

ANALYZING WATER QUALITY SAMPLESSAMPLE FOR LIMNOLOGICAL STUDY OF WILLOW CREEK RESERVOIR ASSISTED WITH DATA

ANALYSISANALYSI AND PREPARATION OF REPORT ASSESSING PROBABLE CAUSESCAUSE AND IMPACTSIMPACT OF EUTROPHIC RESERVOIR CONDITIONS
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MINING

NORTHSHORE MINE TAILINGSTAILING FACILITY SILVER BAY MINNESOTA TASK MANAGER RESPONSIBLE FOR DESIGN OF LARGE

DAMSDAM TOTALING MORE THAN MILESMILE IN LENGTH AND UP TO 200FT IN HEIGHT THE DESIGNSDESIGN INVOLVED CONVERTING FROM

DOWNSTREAM AND CENTERLINE CONSTRUCTION TO UPSTREAM CONSTRUCTION METHODSMETHOD AND CONSTRUCTION OVER SOFT CLAY

AND PEAT FOUNDATIONS RESPONSIBILITIESRESPONSIBILITIE INCLUDED DESIGN PLANNING GEOTECHNICAL AND HYDROLOGIC ANALYSESANALYSE

PREPARATION OF CONSTRUCTION DRAWINGSDRAWING AND SUPENISION OF CONSTRUCTION QUALITY ASSURANCE ACTIVITIES

LAC TIESTIE LIESLIE MINE
TAILINGSTAILING AND WATER STORAGE DAMSDAM THUNDER BAY ONTARIO CANADA TASK MANAGER

RESPONSIBLE FOR PLANNING DESIGN AND CONSTRUCTION OF TAILINGSTAILING FACFFITIES DESIGNSDESIGN INCLUDED ZONED

EARTHFILL ROCKFILL AND HDPELINED DAMSDAM CONCRETE AND BLASTED BEDROCK SPIIWAY STRUCTURESSTRUCTURE AND

MANAGEMENT OF CONSTRUCTION CONTRACT AND QUALITY ASSURANCE PROGRAMS PROJECT DESIGN INCLUDED

INDIVIDUAL DAMSDAM WITH WIDE VARIETY FOUNDATION CONDITIONSCONDITION INCLUDING PEAT AND SOFT TAILINGS

MANAGED MULTIYEAR MULTIMILLION DOLLAR CONSTRUCTION CONTRACT AND CONSTRUCTION QUALITY

ASSURANCE ACTIVITIES PROJECT SCHEDULE CONSTRAINTSCONSTRAINT REQUIRED 247 CONSTRUCTION DURING EXTREME

WINTER CONDITIONS

VAN STONE MINE TAILINGSTAILING FACILITY COLVILLE WASHINGTON PROJECT ENGINEER RESPONSIBLE FOR GEOTECHNICAL

INVESTIGATIONSINVESTIGATION AND ANALYSESANALYSE INCLUDING ELECTRIC PIEZOCONE TESTING STABILITY ANALYSESANALYSE AND PRELIMINARY DESIGN

FOR EXPANSION OF THE TAILINGSTAILING IMPOUNDMENT

BEAL MOUNTAIN MINE HEAP LEACH FACILITY BUTTE MONTANA PROJECT ENGINEER RESPONSIBLE FOR EVALUATION OF

HEAP LEACH PAD AND CONTAINMENT DIKE DESIGN OPTIONSOPTION DEVELOPMENT OF FINAL CONSTRUCTION STAGING AND WATER

BALANCE MANAGEMENT PLANSPLAN AND CONSTRUCTION MONITORING

GOLDEN REWARD MINE HEAP LEACH FACILITY LEAD SOUTH DAKOTA PROJECT ENGINEER RESPONSIBLE FOR

EVALUATION OF HEAP LEACH PAD DESIGN OPTIONSOPTION AND PREPARATION OFFINAL DESIGNSDESIGN FOR AN ASPHALT LINED LEACH PAD
LEAK DETECTION AND

RECOVERY SYSTEM AND PROCESSPROCES FACILITY FOUNDATIONS

BASIN CREEK MINE HEAP LEACH FACILITY HELENA MONTANA RESIDENT ENGINEER RESPONSIBLE FOR

CONDUCTING GEOTECHNICAL SITE INVESTIGATIONSINVESTIGATION AND ANALYSESANALYSE AND CONSTRUCTION MONITORING FOR

HEAP LEACH PAD LINER SYSTEM AND CONTAINMENT DIKE

COCUR ROCHESTER MINE HEAP LEACH FACILITY LOVELOCK NEVADA PROJECT ENGINEER RESPONSIBLE FOR

MANAGING GEOTECHNICAL INVESTIGATIONS

CINOLA GOLD MINE DEVELOPMENT QUEEN CHARLOTTE ISLANDSISLAND BRITISH COLUMBIA CANADA PROJECT

ENGINEER RESPONSIBLE FOR TAILINGSTAILING AND WASTE ROCK SITE SELECTION STUDIESSTUDIE BASELINE ENVIRONMENTAL

FIELD INVESTIGATIONSINVESTIGATION AND DEVELOPMENT OF PILOT STUDY PROGRAM TO ASSESSASSES ALTERNATIVE METHODSMETHOD TO

CONTROL ACID MINE DRAINAGE

GOLDEN BEAR MINE PROJECT BRITISH COLUMBIA CANADA PROJECT ENGINEER RESPONSIBLE FOR HYDROLOGIC WATER

QUALITY AND FISHERIESFISHERIE INVESTIGATIONSINVESTIGATION TO SUPPORT EVALUATION OF POTENTIAL IMPACTSIMPACT OF DISPOSING OF MINE TAILINGSTAILING

INTO NATURAL LAKE
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OMINICA ACCESSACCES ROAD PRINCE GEORGE BRITISH COLUMBIA CANADA SERVED AS RESIDENT ENGINEER FOR

CONSTRUCTION OF 80KM MINE ACCESSACCES ROAD PROVIDED CONSTRUCTION RECOMMENDATIONSRECOMMENDATION FOR ROAD

ALIGNMENT SLOPE STABILITY EROSION AND DRAINAGE CONTROL TEMPORARY RIVER CROSSINGSCROSSING AND

COORDINATION WITH ENVIRONMENTAL REGULATORY AGENCIES

PUBLICATIONSPUBLICATION

CARSCADDEN RM 2002 CASCADE POLE SEDIMENTSSEDIMENT REMEDIATION
PROJECT DESIGN AND

CONSTRUCTION PROCEEDINGSPROCEEDING OF DREDGING AND DREDGED MATERIAL
DISPOSAL 2002 ASCE PUBLICATION

PENDING

SCOTT JL RM CARSCADDEN J LALLY AND R WEBB 2002 THE OVERDREDGE ALLOWANCE FOR

ENVIRONMENTAL DREDGING PROCEEDINGSPROCEEDING OF DREDGING AND DREDGED MATERIAL DISPOSAL 2002 ASCE

PUBLICATION PENDING

CONTINUING EDUCATION AND TRAINING

PRACTITIONERSPRACTITIONER GUIDE TO NATURAL RESOURCESRESOURCE DAMAGESDAMAGE NOVEMBER 2003

BROWNFIELDSBROWNFIELD 2003 PORTLAND OREGON OCTOBER 2003

SEDIMENT MANAGEMENT WORKING GROUP FALL MEMBER WORKSHOP OCTOBER 2003

OREGON SUPERFUND CONFERENCE MAY 2003

HAZWOPER 8HOUR REFRESHER COURSE APRIL 2003

ASCE DREDGING AND DREDGE MATERIAL DISPOSAL CONFERENCE 2002

DAM
SAFETY CONFERENCE LAS VEGASVEGA 2000

LANDSLIDESLANDSLIDE IN THE PUGET SOUND REGION UNIVERSITY OF WASHINGTON 1998

TAILINGSTAILING AND MINE WASTE CONFERENCE COLORADO STATE UNIVERSITY 1998

TECHNICAL CONSIDERATIONSCONSIDERATION IN TAILINGSTAILING COVERSCOVER SHORT COURSE COLORADO STATE UNIVERSITY 1998

ENVIRONMENTAL REMEDIATION SHORT COARSE 1996

DAM DESIGN CONSTRUCTION REHABIFITATION IN WASHINGTON STATE WDOE 1994

SURFACE WATER DESIGN SHORT COURSE KING COUNTY 1994

HAZARDOUSHAZARDOU WASTE SITE OPERATIONSOPERATION 8 HOUR SUPERVISOR COURSE 1994

GROUND MODIFICATION
APPLICATIONSAPPLICATION IN GEOTECHNICAL AND GEOENVIRONMENTAL ENGINEERING

ASCEIJOW 1993

SOIL NAILING AND REINFORCED SOIL WALLSWALL ASCE 1992

ASTM SLURRY WALL SYMPOSIUM 1991

GEOLOGY OF PUGET SOUND AND LANDSLIDE HAZARDSHAZARD ASCEAEGUOW 1991

FUNDAMENTALSFUNDAMENTAL OF HEALTH AND SAFETY AT HAZARDOUSHAZARDOU WASTE SITESSITE 40 HOUR TRAINING 1990
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DESIGN PROFESSIONALSPROFESSIONAL AND THE LAW WA STATE BAR ASSOC 1989

DESIGN AND CONSTRUCTION USING GEOTEXTILESGEOTEXTILE ASCE 1988
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RESUM
GARY A PASCOE PHD DABT

210 TAYLOR STREET ROOM 15

PORT TOWNSEND WA 98368

360 3859977

ACADEMIC TRAINING

PHD COMPARATIVE PHARMACOLOGY AND TOXICOLOGY NIVERSITY OF CALIFORNIA SAN

FRANCISCO DISSERTATION TITLE INTESTINAL CYTOCHROME P450 REGULATION BY GASTROINTESTINAL HORMONESHORMONE
AND DIETARY NUTRIENTSNUTRIENT AND XENOBIOTICS

BA BIOLOGY UNIVERSITY OF CALIFORNIA SAN DIEGO

BIOLOGY SAN DIEGO STATE UNIVERSITY

PROFESSIONAL CERTIFICATIONSCERTIFICATION

DIPLOMATE AMERICAN BOARD OF TOXICOLOGY DABT

REGISTERED ENVIRONMENTAL ASSESSOR REA04198 CALIFORNIA EPA

CURRENT AND PREVIOUSPREVIOU POSITIONSPOSITION

INDEPENDENT CONSULTANT 1999 PRESENT PASCOE ENVIRONMENTAL CONSULTING PORT TOWNSEND
WA

CONSULTING IN
TOXICOLOGY ECOLOGICAL AND HUMAN HEALTH RISK ASSESSMENT SEDIMENT

EVALUATIONSEVALUATION AND REGULATORY COMPLIANCE

SENIOR SCIENTISTPROGRAM MANAGER 1995 2002 EA ENGINEERING SCIENCE AND TECHNOLOGY
INC BELLEVUE WA CONSULTING IN SEDIMENT EVALUATIONSEVALUATION ECOLOGICAL AND HUMAN HEALTH RISK

ASSESSMENT REGULATORY COMPLIANCE AND TOXICOLOGY MANAGER OF R1FSR1F AND RISK ASSESSMENT

PROJECTS

CONSULTING SCIENTIST 19971999 NATURAL RESOURCESRESOURCE CONSULTANTSCONSULTANT INC SEATTLE WA CONSULTING
SERVICESSERVICE IN ECOLOGICAL RISK ASSESSMENT AND MARINE AQUATIC TOXICOLOGY

VICE PRESIDENT TECHNICAL AFFAIRSAFFAIR 1993 1995 TECHNICAL DIRECTOR 1991 1993 SENIOR

TOXICOLOGIST 1989 1990 ENVIRONMENTAL TOXICOLOGY INTERNATIONAL INC SEATTLE WA
SPECIALISTSSPECIALIST IN RISK ASSESSMENTSASSESSMENT AND

TOXICOLOGY ROLESROLE INDUDED GUIDANCE ON TECHNICAL DIRECTION

OF THE COMPANY MANAGEMENT OF GOVERNMENT SECTOR PROGRAMSPROGRAM AND LARGE TECHNICAL
PROJECTSPROJECT STAFF

TRAINING IN TECHNICAL AND MANAGERIAL SKILLSSKILL TECHNICAL STAFF PERFORMANCE EVALUATIONSEVALUATION CLIENT

CONSULTATIONSCONSULTATION PROPOSAL MANAGEMENT ASSISTANCE IN FINANCESFINANCE AND MARKETING
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TOXICOLOGIST 19881989 TETRA TECH INC BELLEVUE WA PROJECTTASK MANAGEMENT FOR PRIVATE

AND GOVERNMENT CLIENTSCLIENT IN RISK ASSESSMENT REGULATORY COMPLIANCE AND
TOXICOLOGY EVALUATIONS

RESEARCH ASSOCIATE 19861987 DEPARTMENT OF MEDICINAL CHEMISTRY UNIVERSITY OF WASHINGTON

SEATTLE WA GC AND LCMSLCM ANALYSESANALYSE OF REACTIVE METABOLITESMETABOLITE AND PROTEINBOUND CONTAMINANT

RESIDUESRESIDUE EFFECTSEFFECT OF ANTIOXIDANTSANTIOXIDANT ON XENOBIOTIC METABOLISM AND PROTEIN BINDING

RESEARCH ASSOCIATE 19831986 ENVIRONMENTAL HEALTH SCIENCESSCIENCE CENTER OREGON STATE

UNIVERSITY CORVAFFISCORVAFFI OR DEVELOPMENT OF HEPATOCYTE MODELSMODEL OF CHEMICAL
TOXICITY AND

OXIDATIVE STRESSSTRES INTERACTIONSINTERACTION OF CELLULAR REDOX SYSTEMSSYSTEM WITH ENDOGENOUSENDOGENOU ANTIOXIDANTSANTIOXIDANT DURING

CHEMICAL INSULT

TEACHING ASSISTANT 19791982 DEPARTMENT OF PHARMACOLOGY UC SAN FRANCISCO

RESEARCH ASSISTANT 197879 DEPARTMENT OF PHARMACOLOGY UC SAN FRANCISCO MANAGEMENT
OF DATA COLLECTION FOR TOXIC EFFECTSEFFECT CODE FOR THE REGISTRY OFTOXIC EFFECTSEFFECT OFCHEMICAL SUBSTANCES

TEACHING ASSISTANT 1976 DEPARTMENT OF BIOLOGY SAN DIEGO STATE UNIVERSITY

PROFESSIONAL EXPERIENCE IN MARINE SCIENCESSCIENCE

LITIGATION SUPPORTEXPERT WITNESSWITNES

TECHNICAL ASSISTANCE AND REVIEW OF MARINE FISH AND BENTHIC INVERTEBRATE TOXICITY STUDIESSTUDIE AND

SEDIMENT NATURAL RECOVERY ANALYSESANALYSE FOR THE COMMENCEMENT BAY NATURAL RESOURCE DAMAGE
ASSESSMENT

PROVIDED EXPERT WITNESSWITNES TESTIMONY TO THE MINING INDUSTRY ON THE POTENTIAL FOR HEAVY METALSMETAL

IN SOIL RUNOFF TO ADVERSELY AFFECT MARINE BIOTA EVALUATED FACTORSFACTOR IN ESTUARINE SURFACE WATERSWATER
AND SEDIMENTSSEDIMENT THAT GOVERN THE BIOAVAILABILITY OF METALS

LITIGATION SUPPORT ON RISKSRISK TO THE MARINE ENVIRONMENT FROM PAPER MILL DISCHARGESDISCHARGE OF DIOXINSDIOXIN

AND METALS CODESIGN OF SAMPLING PROGRAM FOR SOILSSOIL SURFACE WATER AND SEDIMENTSSEDIMENT OF LAKESLAKE

AND MARINE WATERSWATER AND EVALUATION OF PROGRAM RESULTS

TECHNICAL REVIEW OF NEPA PERMIT APPLICATION TO BUILD TRANSMOUNTAIN PIPELINE FOR

REFINED PETROLEUM PRODUCTS COMPARED POTENTIAL ECOLOGICAL IMPACTSIMPACT WITH THE RISKSRISK OF

ALTERNATIVE OCEAN AND RIVER BARGING

ECOLOGICAL ASSESSMENTSASSESSMENT

MANAGER OF REMEDIAL FRIVESTIGATIONFEASI STUDY FOR MERCURY AND ORDNANCE

CONTAMINATED SEDIMENTSSEDIMENT OF NAVY SITE IN PUGET SOUND SEDIMENT BIOASSAYSBIOASSAY

SEDIMENTOLOGY SEDIMENT TRANSPORT AND SOURCE IDENTIFICATION
INTEGRATED WASHINGTON

SEDIMENT MANAGEMENT STANDARDSSTANDARD AND CERCLA REQUIREMENTSREQUIREMENT AS PART OF THE ECOLOGICAL RISK

ASSESSMENT AND EVALUATION OF REMEDIAL ALTERNATIVES PREPARED PROPOSED PLAN AND RECORD OF

DECISION
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PERFORMED AN ECOLOGICAL RISK ASSESSMENT UNDER OREGON DEQ GUIDELINESGUIDELINE FOR PAH AND

MERCURYCONTAMINATED SEDIMENTSSEDIMENT IN AN ESTUARINE BAY NEAR THE MOUTH OF THE COLUMBIA RIVER

ASSESSMENT BASED ON BENTHIC BIOASSAYSBIOASSAY DIRECT CONTACT AND DIET FOR PELAGIC AND DEMERSAL

FISH AND FOOD CHAIN MODELING FOR AQUATIC MARRIMALSMARRIMAL AND BIRDS

PROVIDED TECHNICAL REVIEWSREVIEW OF ECOLOGICAL RISK ASSESSMENT DOCUMENTSDOCUMENT ON THE ESTUARINE HABITAT

OF THE LOWER DUWAMISH RIVER SUPERFUND SITE FOR THE CITY OF SEATTLE

PERFORMED SCREENINGLEVEL ECOLOGICAL RISK ASSESSMENT AT AN OIL REFINERY NEAR PORT ARTHUR

ALONG THE TEXASTEXA GULF COAST BASED ON COMPARISONSCOMPARISON OF CHEMICAL CONCENTRATIONSCONCENTRATION WITH

APPROPRIATE CRITERIA

MANAGER AND SENIOR AUTHOR OF FEASIBIFITY STUDY AND PROPOSED PLAN FOR TWO PETROLEUM AND

CHLORINATED SOLVENTCONTAMINATED SITESSITE AT THE NAVAL ARCTIC RESEARCH LABORATORY BARROW
AK
SENIOR TECHNICAL REVIEW AND COMANAGER OF AN ECOLOGICAL RISK ASSESSMENT AT THE NAVAL ARCTIC

RESEARCH LABORATORY IN BARROW AK NEW METHODOLOGIESMETHODOLOGIE WERE DESCRIBED IN TECHNICAL

APPROACH PAPER AND WORK PLAN RISKBASED SCREENING LEVELSLEVEL FOR TPH FRACTIONSFRACTION WERE

DEVELOPED FOR PROTECTION OF TERRESTRIAL AND AQUATIC ECOLOGICAL RECEPTORSRECEPTOR IN FRESHWATER AND

ESTUARINE WATERSWATER IN THE ARCTIC

PRODUCED WHITE PAPER REVIEW AND EVALUATION OF MARINE SEDIMENT STUDIESSTUDIE AT NAVY SITE IN

PUGET SOUND RECOMMENDATIONSRECOMMENDATION TO FINALIZE THE REMEDIAL INVESTIGATION AND
FEASIBILITY STUDY

MANAGER OF POSTROD MONITORING PROGRAM OF MARINE SHORELINE AND SEDIMENT UNIT AT THE

KEYPORT UNDERSEA WARFARE DIVISION FOR THE US NAVY SEASONAL MEASUREMENTSMEASUREMENT OF

GROUNDWATER SEEPSSEEP SEDIMENTSSEDIMENT AND TISSUE RESIDUE ANALYSESANALYSE SEDIMENT BIOASSAYS

EVALUATED REMEDIAL OPTIONSOPTION TO CONTAIN CONTAMINATED SEDIMENTSSEDIMENT DURING CONSTRUCTION OF AN

AQUARIUM AT AN ESTUARINE NATIONAL PARK SERVICE SITE IN CHARLESTON SC

MANAGER AND DESIGNER OF RISKBASED MODEL FOR DEVELOPING REMEDIAL GOALSGOAL FOR PCBSPCB AND

TPH IN SOIL FOR PORT OF SEATTLE REDEVELOPMENT PROJECT FOCUSFOCU ON PROTECTION OF MARINE

ORGANISMSORGANISM EXPOSED TO GROUNDWATER DISCHARGESDISCHARGE FROM MULTIPLE INDUSTRIAL
PROPERTIESPROPERTIE SITE

SPECIFIC ATTENUATIONDILUTION PARAMETERSPARAMETER AND CHEMICAL PARTITIONING

EVALUATED SEDIMENT TOXICITY RESULTSRESULT FOR THE PUGET SOUND SEDIMENT MONITORING PROGRAM
WASHINGTON DEPARTMENT OF ECOLOGY REFERENCE AREA COMPARISONSCOMPARISON COVARIANCE

ANALYSESANALYSE WITH

BENTHOSBENTHO AND CHEMISTRY

MANAGED AN ASSESSMENT OF MARINE ECOLOGICAL RISKSRISK DUE TO DDT PCBSPCB AND HEAVY METAL

CONTAMINATION IN SEDIMENTSSEDIMENT AND BIOTA OF THE SOUTHERN CALIFORNIA BIGHT EVALUATED EFFECTSEFFECT OF

MAJOR STORMSSTORM AND OUTFALL
DISCHARGESDISCHARGE ON DDT DYNAMICSDYNAMIC IN MARINE SEDIMENTSSEDIMENT AND FISH TISSUES

GENERATED AN EMPIRICAL MODEL OF DDT BIOACCUMULATION IN DEMERSAL FISH FROM CONTAMINATED

SEDIMENTS

TECHNICAL ASSISTANCE FOR SAMPLING PLAN FOR SEDIMENTSSEDIMENT SURFACE WATERSWATER AND BIOTA OF

NEARSHORE MARINE WATERSWATER IN SOUTHEAST ALASKA CONTAMINATED WITH DIOXINSDIOXIN AND PULP MILL

EFFLUENT CHEMICALS
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PERFORMED TECHNICAL EVALUATIONSEVALUATION OF 12 APPLICATIONSAPPLICATION TO ALTER NATIONAL POLLUTION
DISCHARGE

ELIMINATION SYSTEM NPDESNPDE PERMITSPERMIT UNDER THE CLEAN WATER ACT SECTION 301H FOCUSFOCU ON

TOXICITY TESTSTEST BIOACCUMULATION OF ORGANIC COMPOUNDSCOMPOUND AND FISH BISTOPATHOLOGY

MANAGED AN ECOLOGICAL RISK ASSESSMENT OF AN ABANDONED INDUSTRIAL PROPERTY FOR THE

WASHINGTON NATIONAL GUARD COMPLIED WITH WASHINGTON MODEL TOXICSTOXIC CONTROL ACT FOR

FUTURE RECREATIONAL AREA TERRESTRIAL AND MARINE HABITATSHABITAT WERE EVALUATED FOR RISKSRISK FROM PCBSPCB
AND METALS

MANAGED AN EVALUATION OF THE POTENTIAL FOR OVER 120 MODERN PESTICIDESPESTICIDE TO POLLUTE PUGET

SOUND WATERSWATER SEDIMENTSSEDIMENT AND BIOTA CONDUCTED USAGE SURVEYSSURVEY AND FATE AND TOXICITY DATA

ANALYSES DESIGNED LEVELOFCONCERN APPROACH TO PRIORITIZE PESTICIDESPESTICIDE FOR FUTURE SAMPLING

BY US EPA

HUMAN HEALTH STUDIESSTUDIE

PROVIDED TECHNICAL REVIEWSREVIEW OF HUMAN HEALTH RISK ASSESSMENT DOCUMENTSDOCUMENT ON THE ESTUARINE

HABITAT OF THE LOWER DUWAMISH RIVER SUPERFUND SITE FOR THE CITY OF SEATTLE

MANAGED THE COLLECTION OF FISH FROM AN ESTUARINE LAGOON IN THE NORTH SLOPE OF ALASKA AND

ANALYSESANALYSE FOR PETROLEUM CHEMICALSCHEMICAL TPH FOR USE IN ASSESSING RISKSRISK TO INUPIAT SUBSISTENCE

FISH CONSUMERSCONSUMER FOR THE US NAVY

DESIGNED FISH SAMPLING PROGRAM AND DERIVATION OF SITESPECIFIC BIOACCUMULATION FACTOR FOR

MERCURY IN SOUTHEASTERN COASTAL SWAMP ADJACENT TO CEMENT PLANT BURNING HAZARDOUSHAZARDOU
WASTE

SENIOR TECHNICAL REVIEW AND COMANAGER OF HUMAN HEALTH RISK ASSESSMENT AT THE NAVAL

ARCTIC RESEARCH LABORATORY IN BARROW AK RISKBASED
SCREENING LEVELSLEVEL FOR TPH FRACTIONSFRACTION

AND PETROLEUMRELATED AND DRY CLEANING CHEMICALSCHEMICAL WERE DEVELOPED FOR PROTECTION OF

SUBSISTENCE FISHERSFISHER AND HUNTERSHUNTER AT PT BARROW

MANAGED AND DESIGNED AN APPROACH FOR GENERATING RISKBASED CHEMICAL CONCENTRATIONSCONCENTRATION FOR

MANAGING STORED SEDIMENTSSEDIMENT DURING DEWATERING AT THE PORT OF OAKLAND THE APPROACH

DEVELOPED MATRIX MODEL TO REGULATE EXPOSURESEXPOSURE DUE TO INHALATION AND DIRECT CONTACT BY
WORKERSWORKER AT THE MARINE TERMINAL AND NEARBY RESIDENTS

MANAGED HUMAN HEALTH RISK ASSESSMENT OF AN ABANDONED INDUSTRIAL PROPERTY ALONG THE

PUGET SOUND SHORELINE CONTAMINATED WITH PCBSPCB AND METALSMETAL FOR THE WASHINGTON NATIONAL

GUARD

TECHNICAL REVIEWER OF GUIDANCE DOCUMENT FOR ASSESSING RISKSRISK FROM CONSUMPTION OF

CONTAMINATED SEAFOOD FOR US EPA REGION 10

KCSIIP4 56229



LOWER DUWAMISH WATERWAY SLIP EARLY ACTION AREA

REVISED WORK PLAN FOR INVESTIGATION TASKSTASK
JUNE 2004

ADVISORY COMMITTEESCOMMITTEE

SCIENCE ADVISORY BOARD ECOLOGICAL RISK ASSESSMENT WASHINGTON DEPARTMENT OF ECOLOGY
19962000

PESTICIDE INCIDENT REPORTING AND
TRACKING PIRT PANEL WASHINGTON DEPARTMENT OF HEALTH

APPOINTMENT BY GOVERNOR 19901993

PUBLICATIONSPUBLICATION

PASCOE GA P MCLAREN AND M SOLDATE 2002 IMPACT OF OFFSITE SEDIMENT
TRANSPORT AND

TOXICITY ON REMEDIATION OF CONTAMINATED ESTUARINE BAY MARINE POLLUTION BULLETIN 4411841193

PASCOE GA AND R CONNELLY 2002 SITESPECIFIC BIOACCUMULATION FACTORSFACTOR FOR MERCURY IMPACT ON HEALTH RISKSRISK

FROM FISH CONSUMPTION PROCEEDINGSPROCEEDING OF THE AIR WASTE MANAGEMENT ASSOCIATION SPECIALTY CONFERENCE ON
HAZARDOUSHAZARDOU WASTE COMBUSTION APRIL 17 ST LOUISLOUI MO

PASCOE GA MJ RILEY TA FLOYD AND CL GOULD 1998 USE OF RISKBASED
HYDROGEOLOGIC

MODEL TO SET REMEDIAL GOALSGOAL FOR PCBSPCB FAHSFAH AND TPH IN SOILSSOIL DURING REDEVELOPMENT OF AN
INDUSTRIAL SITE ENVIRONMENTAL SCIENCE AND

TECHNOLOGY 32813820

PASCOE GA 1994 ROLE OF AN ECOLOGICAL RISK ASSESSMENT IN REDUCING UNCERTAINTIESUNCERTAINTIE AND REMEDIAL

COSTSCOST AT HAZARDOUSHAZARDOU WASTE SITE IN PROCEEDINGSPROCEEDING OFTHE COST EFFICIENT ACQUISITION AND UTILIZATION OF
DATA IN THE MANAGEMENT OFHAZARDOUSHAZARDOU WASTE SITES AIR AND WASTE MANAGEMENT
ASSOCIATIONWASTE POLICY INSTITUTE WASHINGTON DC PP 242251

PASCOE GA 1993 WETLANDSWETLAND RISK ASSESSMENT ENVIRONMENTAL
TOXICOLOGY AND CHEMISTIIJ 122293

2307 ANNUAL REVIEW
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JERALD D RAMSDEN PHD PE
PROJECT MANAGER

LEAD COASTAL ENGINEER

YEARSYEAR OF EXPERIENCE

EDUCATION

PHD CIVIL ENGINEERING CALIFORNIA INSTITUTE OF TECHNOLOGY MPHASISMPHASI ON COASTAL ENGINEERINGMS OCEAN ENGINEERING OREGON STATE UNIVERSITY

BS CIVIL ENGINEERING OREGON STATE UNIVERSITY

PROFESSIONAL AFFILIATIONSAFFILIATION

AMERICAN SOCIETY OF CIVIL ENGINEERSENGINEER

PROFESSIONAL N

OREGON WASHINGTON

KEY QUALIFICATIONSQUALIFICATION

JERALD RAMSDEN SPECIALIZESSPECIALIZE IN COASTAL ENGINEERING AND OPEN CHANNEL FLOW AS CONSULTANT HE ASSISTSASSIST PUBLIC AND

PRIVATE CLIENTSCLIENT IN PLANNING AND ENGINEERING FOR WATERWAY FACILITY SITING INCLUDING BANKLINE AND CHANNEL STABILIZATION

DREDGING AND DISPOSAL ALTERNATIVESALTERNATIVE DEVELOPMENT DESIGN AND PERMITTING DILUTION STUDIESSTUDIE WAVE AND CURRENT LOADSLOAD ON

STRUCTURESSTRUCTURE AND APPLICATION OF MATHEMATICAL MODELSMODEL TO ANALYZE COASTAL ESTUARINE AND RIVERINE PROCESSES HE HAS

PERFORMED WIDE VARIETY OF HYDRAULIC ANALYSESANALYSE ANDOR PERMITTING TO SUPPORT FACILITY SITING OF DEEP DRAFT TERMINALSTERMINAL
RECREATIONAL MARINASMARINA SHORELINE REDEVELOPMENT AND ENHANCEMENT AND REPAIR OR MAINTENANCE OF EXISTING FACILITIES

HIS CLIENTSCLIENT HAVE INCLUDED MUNICIPALITIESMUNICIPALITIE REGIONAL AND NATIONAL GOVERNMENTSGOVERNMENT ASSOCIATIONSASSOCIATION PORT AUTHORITIESAUTHORITIE OTHER

ENGINEERING CONSULTANTSCONSULTANT LAW FIRMSFIRM AND PRIVATE INDUSTRY

JERALD HAS ASSISTED CLIENTSCLIENT IN NUMEROUSNUMEROU PROJECTSPROJECT INVOLVING PROPOSED FILL OR STRUCTURESSTRUCTURE PLACED WITHIN THE FLOODWAY AND

FLOODPLAIN HE HAS PROVIDED BOTH HYDRAULIC ENGINEERING AND PERMITTING EXPERTISE ON THESE PROJECTSPROJECT INCLUDING LOCAL

SHORELINESSHORELINE STATE AND FEDERAL REGULATORY REQUIREMENTS HE ROUTINELY SERVESSERVE AS HIS CLIENTSCLIENT AUTHORIZED PERMITTING

REPRESENTATIVE AND ASSISTSASSIST CLIENTSCLIENT IN NEGOTIATIONSNEGOTIATION AND COORDINATION WITH THE VARIOUSVARIOU RESOURCE AND REGULATORY AGENCIES
HE HAS PROVIDED TECHNICAL INFORMATION TO MEET FEDERAL EMERGENCY MANAGEMENT AGENCY FEMA GUIDELINESGUIDELINE FOR

DOCUMENTATION OF FLOODRISE EFFECTSEFFECT ASSOCIATED WITH SEVERAL TYPESTYPE OF INWATER DEVELOPMENTSDEVELOPMENT INCLUDING DEEP DRAFT

TERMINALSTERMINAL BANKLJNE DEVELOPMENT INCLUDING FILL OR OTHER STRUCTURESSTRUCTURE AND BANKLINE REPAIRSREPAIR OR ENHANCEMENTS

JERALD HAS ALSO DEVELOPED AND REFINED COMPUTER PROGRAMSPROGRAM FOR THE ANALYSISANALYSI OF EXTREME WINDSWIND WIND WAVE GENERATION
AND WAVE LOADSLOAD ON PILE SUPPORTED FLOATING STRUCTURES HE PERFORMSPERFORM COMPUTER ANALYSESANALYSE FOR FLOODRISE DETERMINATIONSDETERMINATION
STEADY AND UNSTEADY RIVER FLOWSFLOW WIND AND VESSEL WAKE GENERATION WAVE TRANSFORMATIONSTRANSFORMATION ACROSSACROS COMPLEX
BATHYMETRY INCLUDING REFRACTION DIFFRACTION SHOALING AND WAVE ENERGY DISSIPATION WAVE AND CURRENT LOADSLOAD ON
VARIETY OF STRUCTURESSTRUCTURE DIGITAL TERRAIN MODELING AND DREDGE PRISM DEVELOPMENT AND DESIGN HIS WORK HAS INCLUDED THE

DESIGN AND OVERSIGHT OF FIELD STUDIESSTUDIE TO MONITOR RIVER CURRENTSCURRENT AND VESSELGENERATED WAVES

PREVIOUSPREVIOU EXPERIENCE

PRIOR TO JOINING PARSONSPARSON BRINCKERHOFF PB JERALD SERVED AS COASTAL ENGINEER WITH CONSULTING ENGINEER FIRM AND

MANAGED NUMEROUSNUMEROU PROJECTSPROJECT IN THE AREASAREA OF DREDGING AND DISPOSAL SEDIMENT REMEDIATION COASTAL ENGINEERING OPEN
CHANNEL HYDRAULICSHYDRAULIC NUMERICAL MODELING FIELD STUDIESSTUDIE AND PERMITTING HIS CLIENTSCLIENT INCLUDED MUNICIPALITIESMUNICIPALITIE

ASSOCIATIONSASSOCIATION PORT AUTHORITIESAUTHORITIE REGIONAL AND NATIONAL GOVERNMENTSGOVERNMENT CONSULTANTSCONSULTANT AND LAW FIRMS
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DREDGING DISPOSAL AND SEDIMENT REMEDIATION

WOOD DEBRISDEBRI AND CONTAMINATED SEDIMENT DREDGING AS WELL AS SEDIMENT CAPPING INCLUDING PLANNING REMEDIATION

ALTERNATIVESALTERNATIVE DEVELOPMENT AND EVALUATION DESIGN CONSTRUCTION PLANSPLAN SPECIFICATIONSSPECIFICATION CONSTRUCTION MANAGEMENT
SUPPORT AND ASBUILT DRAWINGSDRAWING IN UPPER HYLEBOSHYLEBO WATERWAY TURNING BASIN TACOMA WASHINGTON

HYDRAULIC ANALYSESANALYSE FOR PROPOSED SEDIMENT CAP INCLUDING ANALYSESANALYSE OF WINDSWIND WIND WAVESWAVE VESSEL WAKE WAVE
TRANSFORMATIONSTRANSFORMATION OVER COMPLEX SITE BATHYMETRY AND SEDIMENT STABILITY MCCORMICK AND BAXTER SUPERFUND SITE

WILLAMETTE RIVER PORTLAND OREGON

CARRIER BERTH DREDGING PLANSPLAN AND DISPOSAL OPTIONSOPTION FOR CLEAN AND CONTAMINATED SEDIMENT DREDGING IN FOUR SHIP

BERTHSBERTH TWO TURNING BASINSBASIN AND ONE ENTRANCE CHANNEL PUGET SOUND NAVAL SHIPYARD BREMERTON WASHINGTON

ANALYSISANALYSI OF SEDIMENTATION PATTERNSPATTERN AND ASSISTED IN DEVELOPMENT OF NEW WORK DREDGING PLAN CONFIGURATION FOR

PROPOSED INTERMODAL FACILITY AT THE PORT OF ANCHORAGE ANCHORAGE ALASKA

DREDGING AND MATERIAL HANDLING PLAN FOR REMOVAL OF DEPOSITIONAL SEDIMENT IN CAPITOL LAKE OLYMPIA
WASHINGTON

CONCEPT PLANSPLAN FOR UPLAND NEARSHORE AND AQUATIC DREDGED MATERIAL DISPOSAL SITESSITE PUGET SOUND WASHINGTON

INPUT ON DREDGING AND DISPOSAL PLANNING AND DESIGN AS WELL AS REVIEW OF TECHNICAL SPECIFICATIONSSPECIFICATION AND PLANSPLAN FOR

CONTAMINATED SEDIMENT REMEDIATION AT FORMER SHIPYARD COOSCOO BAY OREGON

DREDGING AND DISPOSAL AS WELL AS CAPPING ALTERNATIVESALTERNATIVE DEVELOPMENT AND EVALUATION FOR SEDIMENT REMEDIATION IN

BUFFALO SLOUGH AS PART OF COLUMBIA SLOUGH RESTORATION PORTLAND OREGON

DREDGE PLAN MITIGATION PLAN PERMITTING AND ENDANGERED SPECIESSPECIE ACT CONSULTATION FOR MAINTENANCE DREDGING AT

FOUR FACILITIESFACILITIE WITHIN AN INDUSTRIAL COMPLEX ON THE COLUMBIA RIVER VANCOUVER WA

DREDGING PLANSPLAN AND TECHNICAL SPECIFICATIONSSPECIFICATION FOR PROPOSED MARINA ON TOMAHAWK ISLAND COLUMBIA RIVER
PORTLAND OREGON

DREDGING PLANSPLAN SEDIMENT CHARACTERIZATION AND PERMITTING FOR DREDGING TO MAINTAIN INDUSTRIAL WATER INTAKE AT

STEEL MILL WILLAMETTE RIVER PORTLAND OREGON

DREDGE PLAN AND PERMITTING TO DEEPEN FEDERALLY AUTHORIZED ACCESSACCES CHANNEL COLUMBIA RIVER LONGVIEW
WASHINGTON

COASTAL ENGINEERING

ANALYSISANALYSI OF WIND WAVESWAVE AND NEARSHORE WAVE TRANSFORMATION EFFECTSEFFECT FOR DESIGN OF NEW BANKLINE PROTECTION

REVETMENT BARBOURSBARBOUR CUT PORT OF HOUSTON TEXASTEXA

QUALITY CONTROL REVIEW OF COASTAL ENGINEERING ANALYSISANALYSI AND BREAKWATER DESIGN FOR NEW ONEMILE LONG PERIMETER
BERM THAT WILL SERVE AS DREDGED MATERIAL CONFINEMENT FACILITY FOR EXPANSION AT THE PORT OF BRISBANE AUSTRALIA

ANALYSISANALYSI OF WAVE ACTION AND DESIGN WAVE PRESSURE DISTRIBUTION ON PROPOSED BULKHEAD INCLUDING OCEAN SWELL
TSUNAMISTSUNAMI HURRICANE SURGE AND WIND WAVESWAVE PEARL HARBOR HAWAII

VALUE ENGINEERING ANALYSISANALYSI FOR THE NORTH JETTY REPAIR PROJECT YAQUINA BAY NEWPORT OREGON

ANALYSISANALYSI OF TIDESTIDE AND WIND WAVESWAVE PLANNING AND CONCEPTUAL DESIGN OF TWO FERRY BERTH TERMINALSTERMINAL INCLUDING JETTIESJETTIE

COLD BAY ALASKA

ANALYSISANALYSI OF WIND WAVESWAVE FOR SEDIMENTATION AND MAINTENANCE DREDGE PLANNING FOR THE PORT ORFORD DOCK PORT

ORFORD OREGON

ANALYSISANALYSI OF OCEAN WAVE CONDITIONSCONDITION NEARSHORE WAVE TRANSFORMATION EFFECTSEFFECT AND CAPE CLASSCLAS VESSEL RESPONSE FOR

DEEPDRAFT BULK OFFLOAD FACILITY FEASIBILITY STUDY BAJA CALIFORNIA MEXICO
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FEASIBILITY STUDY FOR BARGE UNLOADING FACILITY INCLUDING WINDSWIND WIND WAVESWAVE AND WAVE TRANSFORMATION THROUGH

COMPLEX BATHYMETRY GENERATED WAVE STATISTICSSTATISTIC FOR OPERATIONAL CONDITIONSCONDITION AND DESIGN EVENTSEVENT COASTAL LOCATION

SOUTHEAST ALASKA

ANALYSISANALYSI OF WIND WAVE GENERATION NEARSHORE WAVE TRANSFORMATION AND WAVE CONDITIONSCONDITION WITHIN PROPOSED

HORNEPORT BERTH FOR US COAST GUARD PATROL BOAT TONGUE POINT COLUMBIA RIVER ESTUARY ASTORIA OREGON

NUMERICAL WATER WAVE REFRACTION ANALYSISANALYSI FOR THE GOLETA POINT OUTFALL SANTA BARBARA CALIFORNIA

PHYSICAL MODEL STUDY OF BREAKWATER OVERTOPPING BUFFALO NEW YORK

BREAKWATER REHABILITATION STUDY INCLUDING ANALYSESANALYSE OF WIND WAVESWAVE WAVE FORCESFORCE AND COMBINED REFRACTION

DIFFRACTION AND SHOALING OF WATER WAVESWAVE EAST BOAT BASIN COLUMBIA RIVER ASTORIA OREGON

HYDRAULIC ANALYSESANALYSE FOR PROPOSED BOAT LAUNCH INCLUDING WIND WAVESWAVE SHIP WAVESWAVE COMBINED REFRACTION

DIFFRACTION AND SHOALING OF WATER WAVESWAVE SEDIMENTATION FLOODINDUCED CURRENTSCURRENT AND HYDRAULIC LOADSLOAD ON SOLDIER

PILE BREAKWATER COLUMBIA RIVER COWLITZ COUNTY WASHINGTON

WAVE FORCE ANALYSISANALYSI FOR DOCK FAILURE LITIGATION ROSE CITY YACHT CLUB COLUMBIA RIVER PORTLAND OREGON

ANALYSISANALYSI OF WIND WAVESWAVE FLOOD CURRENTSCURRENT WATER LEVELSLEVEL AND HYDRAULIC LOADSLOAD ON DOCK FOR
PILING DESIGN PORTLAND

YACHT CLUB COLUMBIA RIVER PORTLAND OREGON

ANALYSISANALYSI OF SHIP WAKE WIND WAVESWAVE WATER LEVELSLEVEL AND FLOOD CURRENTSCURRENT TO DETERMINE WAVE TRANSMISSION AND

HYDRAULIC LOADSLOAD ON FLOATING WAVE ATTENUATORSATTENUATOR AND SHEET PILE WALLSWALL FOR PROPOSED BOAT LAUNCH COLUMBIA RIVER

RAINIER OREGON

ANALYSISANALYSI OF WINDSWIND WIND WAVESWAVE INCLUDING NUMERICAL ANALYSISANALYSI OF REFRACTION DIFFRACTION AND SHOALING FLOOD

STAGESSTAGE AND CURRENTSCURRENT FOR USE IN DESIGN OF BANKLINE STABILIZATION AT THE SHIRE COLUMBIA RIVER SKAMANIA COUNTY

WASHINGTON

WATERWAY ENGINEERING AND PERMITTING

SCOUR ANALYSISANALYSI AND REVIEW OF HYDRAULICSHYDRAULIC WAVE AND ICE CONDITIONSCONDITION FOR FEASIBILITY OF NEW BRIDGE OVER THE KNIK

ARM OF PRINCE WILLIAM SOUND ANCHORAGE ALASKA

DILUTION STUDY FOR NEW PROPOSED OUTFALL SERVING UP TO FOUR INDUSTRIAL USERSUSER AT PORT WESTWARD ON THE COLUMBIA

RIVER CLATSKANIE OREGON

DETROITWINDSOR AUTOMOBILE TUNNEL ARMOR COVER INSPECTION INCLUDING PLANNING AND MONITORING OF DIVE CREW

ACTIVITIESACTIVITIE AT THE SITE ASSESSMENT OF HYDROGRAPHIC SURVEY RESULTSRESULT AND REPORTING ON CONDITION OF THE TUNNEL COVER

DETROIT RIVER DETROIT MICHIGAN

DILUTION STUDY FOR THERMAL OUTFALL IN THE LOWER COLUMBIA RIVER TO SUPPORT NATIONAL POLLUTION DISCHARGE

ELIMINATION SYSTEM NPDESNPDE PERMIT RENEWAL PORTLAND GENERAL ELECTRIC BEAVER GENERATING PLANT CLATSKANIE

OREGON

RIVER OPERATIONSOPERATION MODELING USING THE NUMERICAL MODEL HEC5 FOR FEDERAL ENERGY REGULATORY COMMISSION

FERC RELICENSING OF FIVE HYDROPOWER RESERVOIRSRESERVOIR CLACKAMASCLACKAMA RIVER OREGON

DILUTION STUDY FOR NPDESNPDE PERMIT EXTENSION PORTLAND GENERAL ELECTRIC TROJAN NUCLEAR POWER PLANT RAINIER

OREGON

RIVER BANKLINE FAILURE MECHANISMSMECHANISM INCLUDING WIND WAVE AND BOAT WAVE EROSION AND STAGEDISCHARGE

RELATIONSHIPSRELATIONSHIP RED RIVER WINNIPEG MANITOBA

FLOODWAY ENCROACHMENT ANALYSESANALYSE OREGON STEEL MILLSMILL WILLAMETTE RIVER PORTLAND OREGON AND SALEM

WATERFRONT SALEM OREGON
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HYDRAULIC ANALYSISANALYSI OF POTENTIAL FLOODWAY IMPACTSIMPACT ASSESSMENT OF SURFACE WATER HYDROLOGY AND FIELD STUDY TO

DOCUMENT THE WAKE CAUSED BY BARGE PERMANENTLY MOORED IN RIVER FOR THE WEST HAYDEN ISLAND DEVELOPMENT

ENVIRONMENTAL IMPACT STATEMENT PORT OF PORTLAND PORTLAND OREGON

HYDRAULIC ANALYSESANALYSE FOR BANKLINE REPAIR FLOODWAY IMPACT DUE TO REVETMENT CONSTRUCTION AND SPILLWAY FOR FLOOD

FLOW MANAGEMENT NORTH SANTIAM RIVER STAYTON OREGON

INDEPENDENT TECHNICAL REVIEW OF HYDRAULIC DESIGN FOR FOUR FISHING TREATY ACCESSACCES SITESSITE ON THE COLUMBIA RIVER

BETWEEN WHITE SALMON WASHINGTON AND ARLINGTON OREGON

CITY OF RAINIER MARINA MASTER PLAN DEVELOPMENT CONCEPTUAL DESIGN AND COST ESTIMATESESTIMATE COLUMBIA RIVER

RAINIER OREGON

RIVER BANKLINE REPAIR PERMITTING ON THE COLUMBIA RIVER AT LIESER POINT AND COLUMBIA SHORESSHORE IN VANCOUVER

WASHINGTON AND THE JANTZEN BEACH HOTEL PORTLAND OREGON

HYDRAULICSHYDRAULIC AND PERMITTING FOR BROWNFIELDSBROWNFIELD WATERFRONT REDEVELOPMENT AND BANLDINE ENHANCEMENT NORTH MACADAM

DISTRICT WILLAMEUE RIVER PORTLAND OREGON

DESIGN AND PERMITTING FOR BANKLINE REPAIR AT INTERNATIONAL TERMINALSTERMINAL WILLAMETTE RIVER PORTLAND OREGON

SHIP WAVE INUNDATION STUDY COLUMBIA RIVER AUSTIN POINT WOODLAND WASHINGTON

HYDRAULIC ANALYSESANALYSE FOR SHORELINE REDEVELOPMENT AND BANKLINE ENHANCEMENT NORTH MACADAM DISTRICT WILLAMETTE

RIVER PORTLAND OREGON

TEACHING EXPERIENCE

FROM RALD HELD THE POSITION OF ASSISTANT PROFESSOR OF CIVIL ENGINEERING AT CLEMSON UNIVERSITY IN SOUTH

CAROLINA WHERE HE TAUGHT UPPER DIVISION COURSES THESE INCLUDED COURSE IN NUMERICAL ANALYSISANALYSI SENIORLEVEL

DESIGN COURSE IN HYDRAULICSHYDRAULIC AND HYDROLOGY AND GRADUATE COURSE IN OPENCHANNEL FLOW IN ADDITION TO HIS TEACHING

RESPONSIBILITIESRESPONSIBILITIE JERALD ALSO ADVISED GRADUATE STUDENTSSTUDENT AND CONDUCTED SPONSORED RESEARCH IN THE AREA OF COASTAL

ENGINEERING AND WATER QUALITY MODELING

PUBLICATIONSIPRESENTPUBLICATIONSIPRESENT

HYDRAULIC ANALYSESANALYSE AND DESIGN OF SEDIMENT CAP AT SUPERFUND SITE ABSTRACT ACCEPTED TO BE PRESENTED AT THE

COASTAL STRUCTURESSTRUCTURE 2003 CONFERENCE IN PORTLAND OR AUGUST 2003

HYDRAULIC ANALYSESANALYSE FOR DESIGN OF SEDIMENT CAP AT SUPERFUND SITE PRESENTED AT THE ANNUAL MEETING OF

THE PACIFIC ESTUARINE RESEARCH SOCIETY PORTLAND OREGON MAY 24 2002

ESTIMATION OF BREAKWATER SHELTERING USING THE REFRACTIONDIFFRACTI WAVE TRANSFORMATION MODEL REFDIF

PRESENTED AT THE 11TH ANNUAL MEETING OF THE STATESSTATE ORGANIZATION FOR BOATING ACCESSACCES NATIONAL CONFERENCE

SEPTEMBER 28 THROUGH OCT 1997 PORTLAND OREGON

FORCESFORCE ON VERTICAL WALL DUE TO LONG WAVESWAVE BORESBORE AND DRYBED SURGESSURGE PUBLISHED IN JOURNAL OF WATERWAY

PORT COASTAL AND OCEAN ENGINEERING AMERICAN SOCIETY OF CIVIL ENGINEERSENGINEER VOL 122 NO MAYJUNE 1996

COAUTHOR HARBOR WAVE CONDITIONSCONDITION DUE TO BREAKWATER OVERTOPPING PUBLISHED IN PROCEEDINGSPROCEEDING COASTAL

ENGINEERING PRACTICE AMERICAN SOCIETY OF CIVIL ENGINEERSENGINEER LONG BEACH CALIFORNIA 1992

FORCESFORCE ON VERTICAL WALL CAUSED BY INCIDENT BORESBORE PUBLISHED IN JOURNAL OF WATERWAY PORT COASRAL AND

OCEAN ENGINEERING AMERICAN SOCIETY OF CIVIL ENGINEERSENGINEER VOL 116 NO SEPTEMBEROCTOBER 1990

COAUTHOR BOTTOM PRESSURESPRESSURE DUE TO LONG WAVESWAVE LABORATORY AND FIELD MEASUREMENTSMEASUREMENT PUBLISHED IN

PROCEEDINGSPROCEEDING 22ND INTERNATIONAL CONFERENCE ON COASTAL ENGINEERING 1990
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KINEMATICSKINEMATIC AND RETURN FLOW IN CLOSED WAVE FLUME PUBLISHED IN PROCEEDINGSPROCEEDING 21ST INTERNATIONAL

CONFERENCE ON COASTAL ENGINEERING 1989

JERALD HAS SERVED AS REVIEWER FOR THE AMERICAN SOCIETY OF CIVIL ENGINEERSENGINEER PUBLICATIONSPUBLICATION OF JOURNAL OF WATERWAY
PORT COASTAL AND OCEAN ENGINEERING JOURNAL OF HYDRAULIC ENGINEERING AND FOR THE JOURNAL OF ENVIRONMENTAL

ENGINEERING AND HAS ASSISTED THE NATIONAL SCIENCE FOUNDATION IN REVIEWING RESEARCH PROPOSALSPROPOSAL REGARDING COASTAL

ENGINEERING AND TSUNAMI EFFECTS
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